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The |-2=3 of Nickel Alloy Steel Bodies 
1. Deadweight Reduction Thin, light sections of low alloy high tensile steels contaia 


ing Nickel permit substantial weight reductions by providing the same 


strength and ruggedness as thicker, heavier sections of plain carbon steel 


Z Easy Fabrication Compared to carbon steels of equal strength, these Nickel alloy steel 


show superior behavior in fabrication, including welding and cold form 


ing, frequently effecting a decrease in working costs. 
J gs 


2 Corrosion Resistance The ability to resist many types of corrosion is another 


valuable characteristic of low alloy high tensile steel sheets containing 
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Nickel. This property helps to lengthen the service life of vehicle bodies 


e Availability These high strength steels containing Nickel along with other alloying 
elements, are produced under various trade names by leading steel com 
panies. Specify these steels to save weight and assure durable strength. 


Over the years, International Nickel has accumulated a 
fund of useful information on the selection, fabrication, 







treatment and performance of engineering alloy steels, 











stainless steels, cast irons, brasses, bronzes and other alloys / 

oe i aaa a i : EMBLEM OF SERVICE 
containing Nickel. This information is yours for the 
asking. Write for “List A’’ of available publications. 2 
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a PURPOSES OF THE ARMY 
a"Gl ORDNANCE ASSOCIATION 

re ein Combined with Losistics 1. Adequate national security. This is the 





great goal of peace. It is best obtained 
through a nonpartisan and persistent na- 
\E JOURNAL OF THE ARMY ORDNANCE ASSOCIATION tional policy which will ensure that the 
amount of military power—ground, sea, 
and air—available to this country and its 
probable friends will never be less than 
that available to its probable enemies. 
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The Munitions Board . . p ' . . : , . ; 153 2. Adequate munitions power. This is one 
. . —— ; of the two basic foundations of military 
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and quality. 


c. Efficient and dependable industrial mo- 


a a NOVEMBER-DECEMBER, 1947 bilization with maximum shortening of the 


time factors involved, including the politi- 
cal time factor, the administrative time 
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Aberdeen Proving Ground, August 16, 1944 


President: Charles McKnight. Vice-President: F. D. Dolan. 
Directors: T. F. Colleran, L. A. Delsasso, L. C. Josephs, 
J. S. B. Middleton, L. E. Nederkorn, T. E. Sterne. Treasurer: 
R. N. Mackin, III. Secretary: O. B. Brockmeyer, Jr., Aberdeen 
Proving Ground, Md. 





Birmingham, December 3, 1930 
President: Roy D. Hickman. Vice-President: T. M. Nesbitt, Jr 
Directors: Hugh P. Bigler, Robert E. Gregg, T. E. Kilby, ir, 
T. W. Martin, Merrill E. Pratt, Allen Rushton, R. J. Stockhan’ 
Oscar Wells. Treasurer: R. J. Stockham. Secretary: R, g 
Parker, 700 Frank Nelson Building, Birmingham, Ala. 


Central Illinois, May 29, 1945 
President: L. P. Weiner. Vice-President: J. R. Munro. Diree. 
tors: J. M. Barkman, S. S. Battles, M. C. Budlong, F. E. Martin, 
Emil Norelius, V. T. Wissen. Treasurer: Merle Yontz. Secre. 
tary: Robert Hafer, Peoria Association of Commerce, Peoria, II], 


Chicago, May 3, 1924 
President: T.S. Hammond. Vice-President: John Slezak. Direc. 
tors: E. J. Bush, W. E. Crocombe, W. H. Damon, Thomas 
Drever, Henry Isham, James Knowlson, C. A. Liddle, Fowler 
McCormick, Sterling Morton, F. A. Preston, W. R. Wright 
Treasurer: G. D. Dearlove. Assistant Secretary: R. F. Doyle. 
Secretary: M. J. Allen, 410 Michigan Avenue, Chicago, Ill, 


Cincinnati, December 10, 1925 


President: L. W. Scott Alter. Vice-Presidents: R. G. Calton, 
J. C. Shouvlin. Directors: R. K. Brodie, R. H. Ferger, F. V, 
Geier, E. R. Godfrey, E. A. Muller, Louis Polk, A. H. Pugh, 
Louis Ruthenburg. Secretary-Treasurer: C. H. Wood, Big 
Four Building, Cincinnati 2, Ohio. 


Cleveland, October 25, 1940 


President: Ward M. Canaday. 1st Vice-President: J. C. McHan. 
nan. Directors: R. F. Black, F. H. Chapin, F. C. Crawford, 
D. S. Ellis, William Forster, B. F. Hopkins, A. D. Joyce, Frank 
Purnell, H. A. Roemer, G. W. Stephens, W. R. Timken, J. E. 
Trainer, A. J. Weatherhead, Jr., C. M. White, Clyde Williams, 
Secretary-Treasurer: E. A. Lynn, 6200 Riverside Drive, Munic- 
pal Airport, Cleveland 30, Ohio. 
_ Empire, April 29, 1938 

President: F. J. Smith. Vice-Presidents: E. A. Halbleib, Keith 
Williams. Directors: G. W. Cole, C. F. Dietz, R. E. Dillon, 
J. E. Gleason, E. A. Halbleib, C. S. Hallauer, M. J. Hayes, F. F, 
Hickey, C. H. Lang, T. L. Lee, Earl Norquist, F. J. Smith, 
D. W. Sowers, Keith Williams. Treasurer: E. R. Davenport 
Acting Secretary: Ronald C. Hands, 1258 Sibley Tower Build. 
ing, Rochester 4, N. Y. 

Hartford-Springfield, November ‘18, 1941 
President: F. H. Payne. Vice-Presidents: E. B. Gallaher, C. H. 
Granger, S. C. Hope. Directors: G. H. Anthony, E. P. Bullard, 
J. H. Chaplin, C. K. Davis, W. M. Goss, L. E. Lentz, S. H. 
MacGregor, D. G, Millar, R. E. Pritchard, Edwin Pugsley, J. Y. 
Scott. Secretary-Treasurer: R. A. B. Heap, Lyme, Conn. 


Lehigh-Bethlehem, November 15, 1939 


Acting President: Kenneth Johnson. Secretary: E. M. Ash 
worth, Lehigh University, Lehigh, Pa. 


Lone Star, June 12, 1945 


President: A. J. Armstrong. Vice-President: H. S. Zane, Jr. 
Directors: E. H. Brooks, G. H. Brown, S. P. Hamer, A. A 
Hardy, F. L. Lebus, G. G. McDonald, Charles Medley, S. ¢ 
Pace, F. A. Pierce, H. S. Zane, Jr. Secretary-Treasurer: W. M 
Harrison, 1111 Foch Street, Fort Worth, Texas. 


Los Angeles, May 27, 1936 


President: W. C. Main, Vice-President: M. M. Mitchell. Dt 
rectors: H. L. Clark, R. O. Cragin, Trevor Gardner, W. ¢ 
Main, M. M. Mitchell, C. H. Nazro, K. T. Norris, Mauri 
Pendleton, J. B. Rauen, S. K. Rindge, John Spalding, R. H. 
Taylor, Phillip Thayer, H. C. Thomas, Carleton Tibbetts. 
Treasurer: S. K. Rindge. Secretary: C. H. Nazro, P. O. Ba 
2262, Terminal Annex, Los Angeles 54, Calif. 
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Massachusetts Institute of Technology, January 20, 1922 
président: T. W. Folger. Vice-President: A. R. Pfeiffenberger. 
Directors: G. J. Hossfeld, J. J. Moran, Jr., J. M. Wilson. Treas- 
urer: R. K. Pitler. Secretary: E. A. Scott, Massachusetts Insti- 
tute of Technology, Cambridge 39, Mass. 
Michigan, December 12, 1942 

President: H. Lynn Pierson. 1st Vice-President: Robert L. 
Biggers. 2nd Vice-President: Walter F, Rockwell. Directors: 
E. T. Gusheé, H. W. Alden, G. T. Christopher, J. M. Dodge, 
G.R. Fink, H.F. Harper, Phil Huber, O. E. Hunt, K. T. Keller, 
s. T, Stackpole, Oscar Webber, A. M. Wibel. Secretary-Treas- 
urer: J. W. Paynter, J. L. Hudson Company, 1206 Woodward 
Avenue, Detroit 26, Mich. 

Mid-Continent, December 12, 1944 
President: Frank Hinderliter. rst Vice-President: R. R. King. 
and Vice-President: George Nicholson. Directors: The officers 
and M. H. Johnson, H. E. McCray, Walter O'Bannon, Jr., 
W. W. Siegrist, W. H. Stueve, Ed Warmack. Secretary-Treas- 
urer: C. R. Horton, 510 S. Lansing Avenue, Tulsa 5, Okla. 


Midwest, May 16, 1945 
President: Harry Darby. 1st Vice-President: J. C. Shepherd. 
and Vice-President: C. M. Standiford. Directors: L. M. Alex- 
ander, P. A. Froeschl, P. F. Rahm, R. M. Williams, E. J. Zieg- 
ler. Secretary-Treasurer: F. B. Nichols, 1921 Central Street, 
Kansas City 8, Mo. 
Milwaukee, September 26, 1928 
President: F. D. Hansen. Vice-President: N. R. Knox. Direc- 
tors: F. R. Bacon, P. H. Batten, L. R. Clausen, W. W. Coleman, 
J. E. DeLong, H. S. Falk, G. H. Fobian, Walter Geist, F. D. 
Hansen, H. S. Johnson, Jr., N. R. Knox, H. V. Kohler, J. C. 
Merwin, R. A. Uihlein, P. J. E. Wood. Secretary-Treasurer: 
Jacobus Kruyne, Marshall & Ilsley Bank, 721 N, Water Street, 
Milwaukee 2, Wis. 
Nebraska, June 22, 1944 
President: C.D. Ammon. Vice-President: W. S. Byrne. Direc- 
tors: D, C. Bradford, Ben Hughes, C. L. Kirkland, J. L. Me- 
Cague, K. E. Vogel. Secretary-Treasurer: F, G. Arkoosh, 1305 
Farnam Street, Omaha 2, Nebr. 
New York, June 15, 1921 
President: H. M. Tillinghast. 1st Vice-President: C.S.Comeaux. 
and Vice-President: J. E. McNary. 3rd Vice-President: T. E. 
Murray. 4th Vice-President: J. T. Mackey. Executive Commit- 
tee: The officers and T. F. Brown, W. A. Davidson, R. E. Gill- 
mor, C. J. Hardy, C. W. Keuffel, D. B. MacMaster, Chester 
Mueller, Whitney Stone, A. E. Van Cleve. Treasurer: Crosby 
Field. Secretary: Edward Gluck, 111 East 16th Street, N. Y. C. 


New York University, April 16, 1943 
President: T. R. Torian. Vice-President: Elliot Schick. Treas- 
urer: R. F. Borg. Secretary: Stanford Schwartz, Department 
of Industrial Engineering, New York University, N.Y.C. 
Northwest, March 15, 1945 
President: H. A. Bullis. Vice-Presidents: W. C. MacFarlane, 
H. W. Sweatt. Directors: A. P. Baston, Fred Blumers, P. G. 
Bourne, C. E. Buckbee, R. P. Carlton, C. L. Horn, W. F. Kas- 
per, L. S. Oakes, D. W. Onan, G. H. Rozum, W. G. Seeger, 
D. A. Smith, A. V. Stallard, H. A. Washburn, A. M. Wilson, 
F, B, Winston, Brison Wood. Secretary-Treasurer: R. F. Wil- 
son, Palace Building, Minneapolis 1, Minn. 
Philadelphia, December 9, 1926 
President: W. J. Meinel. Vice-Presidents: G. W. Elliott, D. N. 
Hauseman, C. J. Ingersoll, T. D. Barney. Directors: G. M. 
Barnes, E. G. Budd, Jr., G. W. Elliott, H. W. Gadsden, H. P. 
Gant, A. W. Gilmer, C. H. Godschall, D. N. Hauseman, L. E. 
Hess, C. J. Ingersoll, Ralph Kelly, E. J. Langham, W. J. Meinel, 
R.P. Page, W. C. Pew, Jr., C. S. Redding, Wilbert Wear. Secre- 
tary-Treasurer: W. F. Feustel, 261 North Broad Street, Phila- 
delphia 7, Pa. 








Pittsburgh, February 24, 1927 


President: H. C. Minton. Vice-Presidents: J. K. B. Hare, 
T. E. Millsop. Directors: The officers and F. B. Bell, R. C. 
Downie, W. K. Fitch, H. A. Gidney, L. Iversen, A. E. Walker, 
I. E. Wilson. Treasurer: T. H. Eddy. Secretary: W. S. Rial, Jr., 
1202 Chamber of Commerce Building, Pittsburgh 19, Pa. 


Puget Sound, January 25, 1944 


President: Ferdinand Schmitz, Jr. 1st Vice-President: H. P. 
Lawrence. 2nd Vice-President: Robert Nelson. Directors: 
Frank Berry, John Cannon, Edward Colbert, L. B. Cooper, 
J. A. Denn, Watt Fallis, Alexander Finlayson, Henry Isaacson, 
G. E. Lamb, F. B. Lee, A. F. Parker, W. F. Schiessl, F. W. 
Schmidt, Walter Toly, R.O. Welch. Secretary-Treasurer: C. W. 
Huffine, 414 White Building, Seattle 4, Wash. 


Quad Cities-Iowa, May 28, 1945 


President: T. E. Stahl. Vice-President: E. W. Ross. Directors: 
Frank Anderson, R. E. Choate, J. H. Diedrich, L. M. Gildea, 
Henry Lord, K. E. Madden, Fred Maytag, II, C. R. Sheaffer, 
George Uhlmeyer, C. A. Waldmann, G. L. Weissenburger, 
C. D. Wiman. Secretary-Treasurer: Donald Meyers, Rock 
Island Arsenal, Rock Island, Ill. 


Rocky Mountain, June 10, 1942 


President: Watrous C. Redfield. Vice-President: James Cola- 
santi. Directors: Alfred W. Ainsworth, J. Leslie Brown, Fred 
R. Eberhardt, Benjamin C. Essig, Joe K. Garretson, Robert P. 
Gutshall, James D. Maitland, William M. Reno, Gerald A. 
Savin, Henry A. Winter. Secretary-Treasurer: John V. Ther- 
rell, Jr., 601 Continental Oil Building, Denver, Colo. 


St. Louis, January 18, 1927 
President: Edwin B. Meissner. Vice-President: Clyde H. Mor- 
gan. Directors: W. M. Akin, Ben Comfort, H. B. Deal, R. E. 
Gardner, Jr., Spencer Olin, W. S. Symington, P. J. Watson, Jr. 
Secretary-Treasurer: M. F. Hubbell, 4800 Goodfellow Boule- 
vard, St. Louis 20, Mo, 


San Francisco, October 17, 1923 
President: Charles Kendrick. Vice-Presidents: C.S. Wheeler, Jr., 
W. A. Starr. Directors: Raymond M. Alvord, S. D. Bechtel, 
R. C. Force, K. B. Harmon, E. A. Julian, Robert G. Sproul, 
W. A. Starr, Carl Wente, C. S. Wheeler, Dean Witter. Secre- 
tary-Treasurer: R. L. Bidwell, P. O. Box 567, 100 McAllister 
Street, San Francisco 1, Calif. 
Texas, October 30, 1942 
President: R. H. Startzell. Vice-President: T. H. Shartle. 
Directors: W. R. England, A. R. Engler, D. W. Griffith, D. J. 
Martin, Ralph Neuhaus, Ross Stewart. Secretary-Treasurer: 
L. S. Bassett, P. O. Box 2545, Houston, Tex. 


Washington, November 18, 1925 


President: D. St.P. Gaillard. Vice-President: F. W. Foster Glea- 
son. Advisory Board: Donald Armstrong, Henry P. Erwin, 
C. T. Harris, Jr., Frank Macconochie, Ear] McFarland, C. M. 
Wesson, F. E. Wright. Directors: Henry T. Bodman, W. F. 
Byrne, R. C. Coupland, Bourbon Dawes, Harry Diamond, Al- 
fred H. Ferrandou, Thomas G. Gentel, B. R. Lewis, A. Wilbur 
Mace, Herbert H. Mitchell, Alton A. White, R. P. Williams. 
Secretary-Treasurer: Howard J. Crager, 705 Mills Building, 
Washington 6, D. C. 


Yankee, June 30, 1925 
President: J. S. Crawford. 1st Vice-President: F. L. Felton. 
2nd Vice-President: H. W. Bagnall. 3rd Vice-President: F. W. 
Knauth. Directors: H. S. Chafee, Ralph Gow, R. S.. Morse, 
R. F. Williams. Secretary-Treasurer: G. P. Slade, 140 Federal 
Street, Boston 10, Mass. 
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NATIONAL DIVISIONS 

Artillery Division 
Executive Committee: J. E. Trainer, Firestone Tire & Rubber 
Company, Akron, Ohio, chairman; J. L. Auer, R. Hoe & Com- 
pany, New York, N. Y.; John T. Brown, Chain Belt Company, 
Milwaukee, Wis.; E. S. Dulin, Byron Jackson Company, Los 
Angeles, Calif.; W. J. Fisher, A. B. Farquhar Company, York, 
Pa.; L. Iversen, Mesta Machine Company, West Homestead, 
Pa.; N. R. Knox, Bucyrus-Erie Company, South Milwaukee, 
Wis.; E. R. Leeder, Martin-Parry Corporation, York, Pa.; Jack 
Martin, American Type Founders, Inc., Elizabeth, N. J.; 
W. H. Mitchell, Ridgewood Steel Company, Carthage, Ohio; 
Wilson Palmer, United Shoe Machinery Company, Beverly, 
Mass.; L. A. Petersen, Otis Elevator Company, New York, 
N.Y.; V. W. Peterson, Hannifin Manufacturing Company, 
Chicago, Ill.; S. E. Skinner, General Motors Corporation, Lan- 
sing, Mich.; C. W. Wright, Pullman-Standard Car Manufac- 
turing Company, Washington, D. C. 


Fire Control Instrument Division 


Executive Committee: Stanley C. Hope, Gilbert & Barker Man- 
ufacturing Company, West Springfield, Mass., chairman; R. E. 
Gillmor, Sperry Gyroscope Company, New York, N. Y.; R. L. 
Goetzenberger, Brown Instrument Company, Philadelphia, Pa.; 
Myron Hayes, Eastman Kodak Company, Rochester, N. Y.; 
F. R. Lack, Western Electric Company, Chicago, IIl.; J. T. 
Mackey, Mergenthaler Linotype Company, Brooklyn, N. Y.; 
Harold W. Sweatt, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn.; Gordon B. Welch, Linotone Corpo- 
ration, New York, N. Y. 

Gage Industry Division 


Executive Committee: Louis Polk, Sheffield Corporation, Day- 
ton, Ohio, chairman; Erik Aldeborgh, Standard Gage Com- 
pany, Poughkeepsie, N. Y.; J. C. Bath, John Bath & Company, 
Worcester, Mass.; F. S, Blackall, Jr., Taft-Peirce Manufacturing 
Company, Woonsocket, R. I.; Edward Cahill, Haverford, Pa.; 
H. B. Hambleton, Brielle, N. J.; Cecil W. Machon, Brown & 
Sharpe Manufacturing Company, Providence, R. I.; D. G. 
Miliar, Greenfield Tap and Die Corporation, Greenfield, Mass.; 
Ray W. Rice, Quality Tool and Die Company, Indianapolis, 
Ind.; F. C, Tanner, Federal Products Corporation, Providence, 
R. I, 


Rocket, Bomb, and Artillery Ammunition Division 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, 
Ohio, Division chairman; J. A. Meck, Firestone Tire & Rubber 
Company, Akron, Ohio, deputy chairman; R. H. Kellogg, 
Procter & Gamble Company, Cincinnati, Ohio, Division secre- 
tary; Rocket and Shell Committee: S. E. Skinner, Oldsmobile 
Division, GMC, Lansing, Mich., chairman; Cartridge Case 
Committee: K. T. Norris, Norris Stamping and Manufactur- 
ing Company, Los Angeles, Calif., chairman; Powder and Ex- 
plosives Committee: J. M. Skilling, Military Explosives Divi- 
sion, E. I. du Pont de Nemours & Company, Wilmington, 
Del., and Henry N. Marsh, Hercules Powder Company, Wil- 
mington, Del., cochairmen; Bomb Committee: R. Furrer, 
American Car and Foundry Company, New York, N. Y., 
chairman; Fuze Committee: William Steinwedell, Stewart- 
Warner Corporation, Chicago, Ill., chairman; Loading Com- 
mittee: M. P. Woodward, Procter & Gamble Company, Cin- 
cinnati, Ohio, chairman. 


Small Arms and Sma!l Arms Ammunition Division 


Executive Board: C. K. Davis, Remington Arms Company, 
Bridgeport, Conn., chairman; F. F. Hickey, Savage Arms 
Corporation, Utica, N. Y., deputy chairman; Wallace L., Clay, 
Remington Arms Company, Bridgeport, Conn., secretary; 
Graham H. Anthony, Colt’s Patent Fire Arms Manufacturing 
Company, Hartford, Conn.; E. S. Burke, Kelly-Springfield 
Tire Company, Cumberland, Md.; Ward M. Canaday, Willys- 









Overland Motors, Inc., Toledo, Ohio; C. Stewart Comea 
Sporting Arms and Ammunition Manufacturers Institute, 
New York, N. Y.; C. Donald Dallas, Revere Copper and” 
Brass, Inc., New York, N. Y.; Arthur-G. Drefs, McQua 
Norris Manufacturing Company, St. Louis, Mo.; C. L, Hop 
Federal Cartridge Company, Minneapolis, Minn.; O. E, Hup 
General Motors Corporation, Detroit, Mich.; J. W. McGovern § 
United States Rubber Company, New York, N. Y.; John yp 
Olin, Olin Industries, Inc., East Alton, IIl.; Philip D. Wagoner, 
Underwood-Elliott-Fisher Company, New York, N. Y,; T. 
Watson, International Business Machines Corporation, New 
York, N. Y. Rifles and Carbines Committee: Edwin Pugdewt 
Winchester Repeating Arms Company, New Haven, Cons 
chairman; H. A. Brown, Remington Arms Company; C, 
Kirk, International Business Machines Corporation; Joh 
O’Brien, Inland Manufacturing Division, GMC; F. R. Valpey, 
Standard Products Company. Machine Guns, Belts, Linkge 
Committee: G. A. Wilson, High Standard Manufacturing! 
Company, New Haven, Conn., chairman; G. S. Cole, Je 
Brown-Lipe-Chapin Division, GMC; W. J. Foster, AC Spark 
Plug Division, GMC; F. H. Groesbeck, Savage Arms Con 
poration; James W. Pattison, Kelsey-Hayes Wheel Companyys 
George Webb, Colt’s Patent Fire Arms Manufacturing Com 
pany. Small Arms Ammunition Committee: E. C. Hadley 
Remington Arms Company, Bridgeport, Conn., chairman 
George L. Dawson, Western Cartridge Company; Robert } 
Ehlen, Federal Cartridge Company; A. J. Mummert, McQ 
Norris Manufacturing Company; C. L. Wanamaker, United) 
States Rubber Company. Pistols and Revolvers Committes} 
Paul Krumm, Colt’s Patent Fire Arms Manufaeturing Com 
pany, Hartford, Conn., chairman; G. E. Bauder, Remingtog 
Rand, Inc.; C. R. Hellstrom, Smith & Wesson Compan 
H. E. Howland, Ithaca Gun Company; Gordon Swebiliug 
High Standard Manufacturing Company. Helmets, Bayone 
Trench Knives Committee: Percy L. Barter, McCord G 
poration, Detroit, Mich., chairman; A, Edward Allen, Unaag 
Cutlery Company; M. J. Day, Carnegie-Illinois Steel C 
poration; J. S, Nicholas, Union Fork & Hoe Company; 
Weesner, Sharon Steel Corporation. 













































COMMITTEES 
Machine Tool Committe 


Walter Tangeman, Cincinnati Milling Machine Company, Cin 
cinnati, Ohio, chairman; Herbert H. Pease, the New Britain 
Machine Company, New Britain, Conn.; A. H. Eggers, Green- 
lee Brothers & Company, Rockford, Ill.; Haviland Wright, 
Wright & Gade Tool Company, Philadelphia, Pa.; Richard E PROV 
LeBlond, R. K. LeBlond Machine Tool Company, Cincinnat, 
Ohio; Richard A. Heald, Heald Machine Company, Worcester, 
Mass.; George H. Johnson, Gisholt Machine Company, Madi- 
son, Wis. 







l The 
will en 
H. M. Tillinghast, R. Hoe & Company, New York, N. Y., chair keep hi 
man; Robert F. Black, White Motor Company, Cleveland, Ohio; ~pror 
Harry Erlicher, General Electric Company, Schenectady, N.Y 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash.; Robert W. Johnson, Johnson & Johnson, New Bruns malyze 
wick, N. J.; B. T. McNeil, Houston, Tex.; Albert J. Weather gcan ex 
head, Jr., Weatherhead Company, Cleveland, Ohio. light, 


Research and Development Committee pI"stics 
Dr. C. F. Kettering, Research Laboratories Division, GMC, system 
Detroit, Mich., chairman; Dr. O. E. Buckley, Bell Telephone fz2tion | 
Laboratories, New York, N. Y.; Dr. Cole Coolidge, E. I. du engines 
Pont de Nemours & Company, Wilmington, Del.; Dr. R. P. detect, | 
Dinsmore, Goodyear Tire & Rubber Company, Akron, Ohio; bene an 
Clyde Williams, Battelle Memorial Institute, Columbus, Ohio: 
Dr. R. E. Zimmerman, United States Steel Corporation, Pitts 
burgh, Pa. ® Whe 
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tThe new Sperry Engine Analyzer 
will enable your flight. engineer to 
keep his eye on the pulse of his engines 
-promptly visualize the slightest 
imegularity in engine function. In the 
aalyzer indicator the flight engineer 
cam examine at any time during 
fight, patterns that show the charac- 
ieristics of engine vibration, ignition 
ystem performance, and synchroni- 
ation between magnetos and between 
engines. These characteristic patterns 


tions and impending failures that may 





occur during flight operation. 


# When the airplane comes into an 


November-December, 1947 


provinED BY NEW SPERRY ENGINE ANALYZER 


detect, locate and identify the malfunc- | 


airport, specific engine maintenance 
needs are already known. Small 
mechanical corrections can then be 
made in minutes instead of the hours 
formerly required to locate the cause 
of malfunction. This results in an 
increased number of possible flying 
hours per day and greater reliability 
in meeting schedules. 


® Our Aeronautical Department will 
be glad to supply complete details. 





Sperry Gyroscope Company, Inc. 


DIVISION OF THE SPERRY CORPORATION 
NEW ORLEANS. e CLEVELAND e SEATTLE 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK = 
NEW YORK e LOS ANGELES « SAN FRANCISCO e 
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TASK FORCE FURNACE TEST 


Army equipment, ranging from tanks to T-shirts, is being 
rigorously tested by Task Force Furnace in the sun, heat, wind, 
and sand of the Arizona Desert. 

The equipment, some of it standard for other climates, som 
of it new, was given to the Task Force, without any indication 
of whether it was experimental, approved, or in what OPiniog 
it was held in Washington, for unbiased trial. 

One item was an attempted improvement over the standard 
tropical “Frank Buck” helmet—a flatter, coolie-type hat stream. 
lined to circulate air against the wearer’s head. It works welf 
but is too insecure and troublesome for intensive activity ang 
probably will get an adverse report. 

The most applauded item to date has been a work suit mage 
of 3-ounce nylon instead of the standard 8-ounce twill. It is cogl 
and strong and launders almost as easily as a pair of stockings 

To test three types of gas masks, they are being worn ay 
hour a day by twelve GI “guinea pigs” at their regular duties, 

Comparative tests are showing up a number of possible econo 
mies. A dust respirator made of rubber and metal and nearly ag 
complicated as a gas mask turned out in use to be less feasible 
than a simple felt mask similar to that used by surgeons. 

In the gun division there are many innovations—an 81-mm 
mortar with a special mount; the old 16-mm. mortar adapted a 
a one-man weapon; the M1 rifle modified to fire eight shots 
fully automatic in one version and twenty rounds in another, 
with several experimental light folding bipod rests to assist aim 
when firing from the prone position. 


“RICE-GRAIN” VACUUM TUBE 


A radio tube only a trifle larger than a grain of rice has been 
developed by the tube laboratory of the National Bureau of 
Standards. This “rice-grain” tube, known as a “microtube,” is 
but one development of a basic and applied research program 
on vacuum tubes, undertaken by the laboratory in collaboration 
with industry, for military and industrial uses. 


ARMY SURVEY OF SCIENTISTS 


The War Department recently announced results of the first 
of a series of nation-wide surveys designed to ensure more eto 
nomical use of the scientific talent of the United States in event 
of another war. 

The survey, conducted by the American Chemical Society in 
conjunction with the War Department’s Research and Develop- 
ment Division, indicated that the armed services in the last wat 
did not make full use of the Nation’s scientifically trained mat 
power. As a result of this survey and others to follow, the Arm 
expects to revise its classification systems so as to place trained 
scientists in positions suitable to their educational and practical 
backgrounds. 

The poll of 31,000 recognized American chemists will be fd- 
lowed by similar surveys now being conducted or planned by th 
Institute of Physics, the Union of Biological Societies, the Geo 
logical Society of America, the American Association of Pe 
troleum Geologists, the Association of Professional Geograph 
ers, the American Mathematical Society, the Engineers Joitt 
Council, and the American Psychological Association. 
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MOLDING 


A.S.F. steel castings reflect more 
than four decades of experience and prog- 
ress ... over forty years of skill and 
ingenuity applied successfully to prob- 
lem after problem—bringing new benefits 
to users. Uniformity of metal. Strength 
with light weight. Repetitive accuracy. 
And quality assured by rigid A.S.F. in- 
spection standards. 


TO SERVE YOU 


All A.S.F. resources are brought to bear 
on every job—from design to finished 
product. Research engineers and labo- 


ratories for thorough investigations... 


IN STEEL 


priceless knowledge of metals and methods 

. materials and facilities for large 
quantities. Proved by fine steel castings 
that stand up year after year on tough 
assignments, these assets have earned for 
A.S.F. a reputation for highest quality and 
dependability—for know-how and “fol- 


low-through”—/for character of product. 


NEW BOOKLET 


It’s good business to use A.S.F. steel cast- 
ings—and it will pay you to learn why. 
Let us send you an interesting A.S.F. case 
history. Write for your copy of “This 
Job’s Done... Is Yours?” No obligation. 


AMERICAN STEEL FOUNDRIES 


410 NORTH MICHIGAN AVENUE « CHICAGO 11, ILLINOIS 


wit MINT-MARK OF C) FINE CAST STEELs 
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Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 
Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the New Remington 
Crimp. The Model 31 is a pump action repeating shot- 
gun which, during the war, aerial gunnery students 
nicknamed “the gun with the ‘ball-bearing’ action”’ 
because of its velvety-smooth operation. And Shur 
Shot shells with the New Remington Crimp eliminate 
“blown patterns’ which cause those unexplainable 
misses. There is no top wad to obstruct the shot charge. 
Thus, you get even distribution of shot pellets with no 
holes or openings for targets to pass through unbroken. 
For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington, 
QUPON 


‘If It’s Remington—It’s Right’’ 





Shur Shot is a trade mark of Remington Arms Company, inc. 








New Developments 





OPERATION SNOW DROP 


A famous fighting parachute regiment of World War J] wil 
establish an airhead in up-state New York in the course of Over. 
snow maneuvers next February. 

The operation, to be carried out by the 505th Regimental Come 
bat Team of the 82nd Airborne Division, supported by elementy 
of the Ninth Air Force, will be a complete airhead operatign 
with heavy engineer equipment up to and including bulldozegy 
brought in by air for construction of an airstrip. Resupply, evage 
uation, and reénforcement by air will also be tested jn this 
operation. 

The maneuvers, starting this November Ist and Continuing 
until March 1, 1948, will be carried out at Pine Camp, New 
York. The operation has been christened “Snowdrop.” [t will 
come to a climax with the 72-hour attack for the airhead some. 
time between February 9th and February 29th. The jump zope 
will be near the eastern shore of Lake Ontario which, at that seq. 
son, will be frozen over and unsuitable for a beachhead operation, 


2 
t 
























NEW MEDICAL SERVICE CORPS 


Legislation creating a Medical Service forps in the Regulap 
Establishment makes it possible for the first time to give Rege 
lar Army commissions to specialists in the scores of fields now 
closely allied to medicine; to bacteriologists, entomologists, pays 
chologists, sanitary engineers, pharmacists, chemists, electronicg” 
experts, and the like. These will be grouped together in a new 
corps under the Medical Department of the Army. 

The need has been evident for a long time. Up to now the 
Medical Department has been made up of six corps—Medical, 
Dental, Veterinary, Pharmacy, Nurse, and Women’s Medical 
Specialists. It has been possible to commission specialists in othe! 
fields only in the Reserve from which they could be called @ 
service in a national emergency. 


LIGHT-BEAM TELEPHONE 


The Optiphone, an ingenious device which permits telephon 
communication over a narrow beam of white or dark red light? 
has recently been made public. The device provides single 
nel, 2-way, break-in speech communication and consists of 
optical unit, a control unit, a storage battery, and a field tele 
phone. The complete unit weighs 145 pounds. Optical ranged 
up to four miles during daylight and up to seven miles at night 
with dark red filter, depending on atmospheric conditions. 
field telephone is used directly with the equipment for point-to- 


point communication. 
PLASTIC-EMBEDDED RADIOS E 
Radios and electronic equipment, embedded in a plastic for 0 
protection against rough handling and atmospheric conditions, T 
may open new fields for electronic devices in industry and the w 
home. sl 
The clear, transparent plastic is called NBS casting resin. It 
meets the special mechanical and electrical requirements of 2 
material for shielding delicate tubes and circuits without inter- el 
fering with the operation of the electronic equipment. tl 
re 
THE WORLD'S ARMIES 
The strength of the armies of the various nations, based 0 
estimates of U.S. Army officers, are given in a copyrighted 





article in the Armored Cavalry Journal. 

Russia is credited with the largest, with 3,000,000 men under 
arms, despite demobilization of 17,000,000 wartime troops. Chima 
comes next with 2,700,000, followed by Great Britain with 1]; 
500,000, the United States with 1,100,000, and Yugoslavia with 
800,000 of which ten per cent are women. 

Other estimates include: France, 150,000; Spain, 300,00); 
Argentina, 45,000; Bolivia, 15,000; Brazil, 100,000; Chile, 40,000; 
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Here you see a seam made by a tungsten arc 
operating in an argon atmosphere. No flux is used. 
There is no cleaning of the weld afterwards. The 
weld is homogeneous and solid throughout . . . no 
slag inclusions and trapped flux to cause weak spots. 

The tungsten-argon weld is great news for weld- 
ers of aluminum. Costs are low when you consider 
the freedom from after-weld cleanup and flux 
removal. Welds have high strength. Can be made 


people want 


aluminum for 


either by hand-held torches or automatic equip- 
ment. Any competent welder can use the equip- 
ment and the process. 

Complete information on the tungsten-argon 
weld and all other types of welding for aluminum 
are contained in the booklet “Welding and Brazing 
Aleoa Aluminum”. Write for a copy today. 

ALuMINUM Company AMERICA, 2137 Gulf Bldg., 
Pittsburgh 19, Pa. Sales offices in leading cities. 
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Former secret information 
—now available in 


GERMAN RESEARCH 
IN WORLD WAR Ii 


By COLONEL LESLIE E. SIMON 


An accurate and dramatic record of Nazi science 
and business at war. Colonel Simon draws on his 
broad experience to explain—with examples— 
not only the extent to which the Germans suc- 
ceeded or failed, but why they did. 


This absorbing book analyzes the factors that 
kept many new devices from completion. It de- 
scribes, organization by organization, the lack of 
coordination among scientific groups of the Army, 
Navy, and Air Forces; it reveals the jealousy that 
existed between scientists and engineers. 


Of particular interest are the descriptions of new 
scientific developments relating to the more im- 
rtant researches in interior ballistics, terminal 
allistics, exterior ballistics and fire control, aéro- 
dynamics, and instruments and measurement 
technique. 


May 1947 220 Pages $4.00 











ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 
Please send me, on ten days’ approval, a copy of Simon’s 
GERMAN RESEARCH IN WORLD WAR II, If I 
desire to keep the book, I will remit $4.00 plus postage; 
otherwise | will return the book postpaid. 





AO-11-47 
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New Developments 





Colombia, 10,000; Costa Rica, 500; Cuba, 15,000; Dominican 
Republic, 4,000; Ecuador, 6,000; Guatemala, 6,000; Haiti, 5,099. 
Honduras, 2,500; Mexico, 50,000; Nicaragua, 3,500; Paraguay 
3,000; Peru, 35,000; El Salvador, 3,000; Uruguay, 8,000; aul 
Venezuela, 10,000. 


FLYING DIVISIONS 


Transporting an army to the front is the next step in the cycle 
of war, Gen. Jacob L. Devers, Commanding General, Army 
Ground Forces, stated recently. “In the near future,” he said 
“we will be able to fly a standard infantry division, with all ¢ 
its armament, to battle. Our infantry battalions, with their artj. 
lery, are already airtransportable. When present Ordnance anj 
Air Force developments culminate in a heavy, airportable tank 
we can fly standard infantry regiments to the attack. When Ep. 
gineer and Air Forces developments produce heavy engines, 
equipment which is airportable, we can fly a standard infantry 
division to war.” 


POWDER METALLURGY 


A comprehensive list of powder metallurgy patents—a valy. 
able source of technical information on this new and undevelope 
science—has been compiled following an extensive study of pat- 
ent literature in connection with an investigation in the field of 
powder metallurgy at the National Bureau of Standards. Repre. 
senting more than a century of progress in this art, this infor. 
mation, which was obtained from a collection search of 225) 
patents and classified in related groups with a short abstract 
for each invention, has been made available to industry an 
others interested in this specialized field as NBS publication 
M184, “United States Patents on Powder Metallurgy,” by Ray. 
mond E. Jager and Rolla E. Pollard. 


SEA 


FIRST “SOFAR” STATION 


The first “Sofar” receiving station in the new Navy long- 
range, underwater sound system for locating air and ship su- 
vivors at sea, is located at Monterey, Calif. This station is th 
first of four which will be used to cover the Pacific. A second 
will be located at Point Arena, northwest of San Francisco, and 
the other two on separated islands in the Hawaiian group. All 
will be ready for use this year. 

Sofar is a war-developed system coming as a by-product of 
submarine-detection studies. In tests made in the Atlantic over 
a year ago, sound was picked up 3,100 miles from its source. Itis 
expected that this range will be doubled with improved equi 
ment. 

In the system, a bomb designed as standard equipment on life 
boats is dropped overboard by the survivors. It is triggered toh 
exploded by the water pressure when it has descended about: 
half mile. It is then in a layer of water which confines the sounl 
waves within itself and transmits them for long distances. At tht 
receiving station, recording equipment is connected by submarine 
cables to nearby hydrophones which are set deep in the watt 
to receive the sound waves. 


WORLD’S FASTEST SUBMARINES 


Hull, machinery, and contract plans for the world’s fastest 
combat submarines, recently authorized by Congress, are beilé 
prepared by the Navy Bureau of Ships and the Portsmott 
Naval Shipyard, Portsmouth, N. H. The new submarines wil 
be named the U.S.S. Tane and U.S.S. Triccer, honoring t 
World War II undersea fighters. (Continued on p. 1) 
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METALWORKING 
MACHINERY 








Cold Headers for Bolts, Screws, etc. 
Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 








WATERBURY FARREL 


FOUNDRY AND MACHINE COMPANY 


Connecticut, U.S.A. 


SALES OFFICES: 
CLEVELAND 


Waterbury 


CHICAGO NEWARK, N. J. 














New Developments 





Scheduled for completion in 1951, the TANG and Triccgp vil 
be the first ships of the Navy’s postwar fleet. All desirabje ene. 
my and allied wartime developments will be incorporated j, 
their design. Final detail features, however, will not be fined 
until near the end of their construction. 


NAVAL EXPLOSIVES REGULATIONS 


All ships and stations of the Navy have been advised of the 
establishment of a general policy to govern peacetime handling 
of ammunition and explosives in continental port areas. 

Under the new regulations, loading and discharging of cargy 
ammunition in continental ports will be performed only at org. 
nance facilities or explosives anchorages, except in cases gj 
emergency. When explosives anchorages are used, Coast Guar 
regulations will be observed. 


ATOMIC-POWERED SHIPS 


Vice Adm. Edward L. Cochrane predicted that future Unite 
States aircraft carriers would be even bigger than the presey 
45,000-ton Midway class and might use atomic energy power jp. 
stead of fuel oil. He forecast the use of atomic power in many 
vessels in not less than five years and “more likely ten.” 


BETATRON TO X-RAY ARMOR 


A 10,000,000-volt betatron which can take an X-ray pictur 
of an inch-thick piece of steel in one second, almost as fast as; 
conventional camera takes a picture of its surface, has been built 
by the General Electric Company. 

The machine, the first of its size to be produced for industrid 
purposes, will be installed in the Naval Ordnance Laboratory z 
White Oaks, Md., near Washington, D. C., where it will & 
used in the radiography of castings and weldments of naval guy 
directors, armor plate, and other ordnance equipment for intern 
flaws. 


NEW NAVY RADAR SYSTEM 


Construction on the Navy’s latest refinement in all-weather 
landing systems has been completed and the new ground co- 
trolled approach traffic system at the Naval Air Station, Quon 
set Point, R. I., is now ready for operation. The new radar sy- 
tem, first of its type to be installed anywhere, is operated from 
the airport control tower and combines the advantages of already 
proved Navy-Bendix GCA plus two new devices which will it- 
stantly identify aircraft in the approach pattern and determin 
the altitude of each plane. 

Search and height-finding antennas have been raised on 4: 
foot steel towers in order to help eliminate “ground clutter.’ 

One of the two new devices to be employed is a separate vey 
high frequency radio identification indicator which flashes on: 
compass rose the bearing of any plane communicating with th 
tower on voice radio. Second of the new devices is a radar height- 
finding antenna, indications of which appear on a scope adjacett 
to the all-around control scope. The zone air controller can puitt 
the antenna in any direction and immediately determine the alt: 
tude of the plane appearing on the height-finding grid. 


AIR 


A NEW HELICOPTER 

A new 5-place helicopter, the XR-12, has been designed at 
built for the AAF by the Bell Aircraft Corporation and is 
undergoing preliminary tests at the manufacturer’s plant at But 
falo, N. Y. 

The XR-12 has a top speed of 105 miles an hour and an op 
ating speed of 90 miles an hour. Its service ceiling is 13,000 fet 
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They're clearing 
the way 
in Warsaw 


Few cries on the earth felt the horror of 


war’s destruction more than Warsaw, Poland. 
There, in the poor and barren Ghetto quarter, 
the invader blasted and tore the heart from a 
community —leaving little but rubble and 
smoking ruin behind. 


Today, on that shattered scene, rebuild- 
ing has begun. And in Warsaw, as in hundreds 
of other tragically broken places, “‘Caterpillar”’ 
Diesel Tractors are clearing and remoulding 
the shattered face of the land. 


Here again, ‘‘Caterpillar” proves its adapt- 
ability to the present need. The “Caterpillar” 
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Diesel Tractor that built roads and airports 
for victory through more than four years of 
war now delivers to a hopeful city the magic 
of rebirth. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR 


BSE ENGINES ¢ TRACTORS 
'D)} ce Y EIL MOTOR GRADERS 
EARTHMOVING EQUIPMENT 
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MULTIPLY UTILITY 
« SURTAGE GRINDERS 














Gain cylindrical 
grinding facilities with 
NEW No. 616 ATTACHMENT 


@ For dry grinding small cylindrical work, tapers and 
work requiring indexing, the new Brown & Sharpe 
Cylindrical Grinding and Indexing Attachment ex- 
tends the usefulness of surface grinders. It often saves 
installation of extra cylindrical grinding equipment. 


Straight cylindrical or tapered work is ground be- 
tween centers or, if 4%” diameter or less, can be held 
in the indexing spring chuck. Indexing is performed 
with headstock index plate or with interchangeable 
indexing spring chuck. 


Centers swing 6” diameter, take work 54” in length. 
Maximum grinding angle, 45°. 1/60 H.P., 115 V., 
A.C. motor is completely enclosed. Write for illus- 
trated folder. Brown & Sharpe Mfg. Co., Providence 
1,R.1., U.S.A. 


.»» We wige buying through the Distributor 














New Developments 





and its hovering ceiling is 4,350 feet. It has a range of 300 miles 
and can climb vertically at the rate of 450 feet a minute. 
A 2-bladed main rotor system, 47 feet, 6 inches, in diameter 








The Bell XR-12 helicopter. 


is used with a gyroscopic action stabilizer bar which, weighted 
at each end, is attached to the hub at right angles to the blades 
to give greater stability to the blades and to decrease vibration, 


LIGHTWEIGHT TURBO JETS 


The air industry’s dream of developing a simple and economic 
lightweight engine, capable of producing a high rate of horse. 
power per pound of engine, may be realized with the develop. 
ment of two lightweight gas turbine engines by the Boeing Air- 
craft Company. 

The engines are the Boeing Model 500 turbo jet, producing 
150 pounds of thrust and weighing only 85 pounds, and the Boe- 
ing Model 502 turbo prop, delivering 200 shaft horsepower with 
a weight of but 140 pounds. This compares with a weight of ap- 
proximately 500 pounds for a 90-horsepower automobile engine. 

Model 500 turbo-jet engine is twenty-nine inches in length by 
twenty-two inches in maximum diameter. Model 502 turbo prop 
is forty-two inches in length by twenty-two inches in maximum 
diameter. 


UNDERGROUND FACTORIES 


On the basis of available evidence presented by Air Matériel 
Command analysts, the Army Air Forces believes that complete 
underground structures represent the most practical available 
protection against air attacks. 

By the end of the war the Germans had a total of 143 under- 
ground factories in production. Approximately twenty per cent 
of the entire capacity of the airframe industry, including virtually 
all the V-weapons and nearly sixty per cent of aircraft engine 
production facilities, had been placed underground. 

The Mittelwerke and Nordwerke factories near Niedersacha- 
werfen were situated beneath a steep, heavily wooded hill that 
rose almost 300 feet above the surrounding flat countryside. 

At Niedersachawerfen in the Harz Mountains the largest and 
most ambitious underground facility in the world was located. 
Here the V-1 and ¥V-2 projectiles, aircraft rockets, and parts 
for engine and rocket bombs were manufactured. 

While the German experience clearly indicates that almost 
every type of small and moderate size plane can be produced 
underground, AAF and AMC officials say that no insight is 
afforded as to the potential suitability of underground construec- 
tion of aircraft the size of the B-29 or B-36. 


A 42,000-POUND BOMB 

A B-29 Superfortress bomber has been modified to carry the 
heaviest bomb ever made—a 42,000-pounder. A part of the body 
section under the plane’s wing had to be cut away to make room 
for the huge bomb. Although the missile is the heaviest air-borne 
bomb load in the history of war planes to date, the Air Forces 
Ordnance division also has been working on the production of 
bombs weighing up to 100,000 pounds. 


ORDNANCE 
























N 





ghted 
dlades 
ation. 


ériel 
rlete 
able 


the 


28858 & 








View MODEL 1947 JOHNSON 


LIGHT MACHINE GUN 


BY JOHNSON AUTOMATICS 


SPECIFICATIONS 


WEIGHT —15 pounds Capacity 25 
shots. 

CALIBERS — .30'06 — 7.92 mm. — 
7.65 mm. — 7. mm. — and com- 
parable military cartridges. 

MAGAZINE — 20 shot detachable 
single column box. 

TYPE OF FIRE — Full or semi-automatic. 


CYCLIC RATE OF FIRE— 750 — 800 


rounds per minute. 

DELIVERABLE RATE OF FIRE — Semi- 
automatic 80-100 rounds per 
minute. Full automatic 300-350 
rounds per minute. 

TYPE OF MOUNT— Monopod adijust- 
able to nine positions. 

TYPE OF ACTION — Short recoil with 
gas assist. 





The Model 1947 Johnson Light Machine Gun includes a number of new 
developments. These improvements are the results of battle experience with the 
Model 1941 Johnson Light Machine Gun by the U.S. Marines, the 1st Special 
Service Force, U.S. Army, and other United Nations Forces—plus several years 
of factory research and development. 

In the History of the 1st Special Service Force, Lt. Col. Burhams says, “The 
Johnson [Light Machine Gun], pound for pound, was the most valuable 
armament it [The First Special Service Force] possessed.” , 

The 1947 Model can be used from the shoulder to fire single shots like a rifle, 
or from its monopod mount it can give barrage fire at delivered rates up to 300-350 
shots per minute. The fast barrel change (10 seconds) allows a maintained rate of 
fire of over 150 rounds per minute with three barrels (total weight less than 25 
Ibs.) for as long a period as necessary. A three man crew equipped with a Johnson 
Light Machine Gun and two extra barrels has fired 10,000 rounds in 2%3 hdurs. 

New features include (1) gas assist assembly which increases the cyclic rate and 
gives greater power for operation of a dirty gun; (2) Johnson Battle Range Sights, 
giving immediate alignment for extra long, point-blank range, or 44 minute ad- 
justment for fine accuracy up to 1200 yards; (3) new and simplified disassembly — 
all major parts can be disassembled in less than one minute; (4) a tubular 


stock of special damage-resistant plastic. 
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For all purposes from actual military-rifle training practice 
to barracks recreation or home party fun. Price complete 
with home target gollery — $15.00 


JOHNSON AUTOMATICS, INCORPORATED 














The Munitions Board 


Industrial Mobilization Planning Comes of Age 


S chairman of the Munitions 
Board, Thomas J. Hargrave 
pies one of the most important 
plevel positions in our new defense 
ablishment. The Munitions Board 
seeds the Joint Army and Navy 
nitions Board. It will carry on a 
a jety of pivotal activities of the 
jimost importance to the safety and 
wneral welfare of the Nation. 
| The primary function of the Muni- 
ions Board is to support the strategic 
d logistic plans prepared by the Joint 
Phiefs of Staff. To accomplish this 
the Board will carry on the fol- 
ing nine activities: 
§ 1. Coordinate the industrial procure- 
ment, production, and distribution 
Hans of our defense establishment; 
)2. Plan for the military aspects of 
justrial mobilization; 
3. Recommend the assignment of 
rement responsibilities among the 
tral services, plan for the standard- 
ation of specifications, and strive for 
ithe single procurement of equipment 
td by all three services; 
) 4. Prepare estimates of potential 
pduction, procurement, and person- 
mel for the purpose of supplying a 
sis for the evaluation of the logistic 
feasibility of strategic operations; 
| 5. Determine relative priorities of 
ihe various military procurement pro- 
s; 
6. Supervise subordinate agencies that 
ay be created to consider special 
subjects: 
7. Make recommendations to re- 
foup, combine, or dissolve existing 
lerservice procurement, production, 
ad distribution agencies so as to pro- 
ote efficiency and economy; 
) 8. Maintain liaison with other agen- 


« 





SOING OVER.— The Army 
Transportation Corps carried 
= more than seven million troops 
and other personnel from the 
| United States to overseas theaters 


during World War II. 
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Thomas J. Hargrave was 
president of the Eastman Kodak 
Company and was rounding out 
twenty-one years of association 
with that organization when he 
was chosen by President Tru- 
man to be chairman of the 
Munitions Board. 

A native of Wymore, Nebr., 
Mr. Hargrave is a graduate of 
the University of Nebraska and 
of Harvard Law School. His 
legal career with a Rochester 
law firm was interrupted by 
military service. 

He served first as a cavalry 
private on the Mexican Border 
in 1916 and 1917. He was a 
machine-gun captain in France 
in 1918 and was awarded the 
Distinguished Service Cross for 
extraordinary heroism in action 
by Gen. John J. Pershing. He 
also received the French Croix 
de Guerre. 

Back in Rochester after the 
war he resumed law practice 
with his former associates. Six 
years later, George Eastman 
asked him to head his com- 
pany’s legal department. Mr. 
Hargrave became the company’s 
part-time general counsel and 
also continued his private law 
practice. He was elected secre- 
tary and a director of the com- 
pany in 1928, 

Four years later, in 1932, Mr. 
Hargrave was still on part time 
with Kodak as a vice-president. 

He began to devote full time 
to the expanding interests of 
the photographic company in 
1934 as vice-president and secre- 
tary, and in May 1941 became 
its president. 

On June 18, 1947, President 
Truman appointed Mr. Har- 
grave Chairman of the Muni- 
tions Board in the new Defense 
Establishment.—Tue _ EDprrors. 











cies in order to correlate military and 
civilian requirements, particularly with 
regard to the procurement, main- 
tenance, and disposition of strategic 
and critical materials; 

g. Codrdinate the material and per- 
sonnel requirements of the Joint Chiefs 
of Staff and those of the various agen- 
cies assigned to meet military needs. 

The man who will direct, guide, and 
supervise these key activities, Thomas 
J. Hargrave, is president of Eastman 


Kodak Company, one of the most 
progressive and successful industrial 
enterprises in the United States. 

Kodak is as typically American as 
baseball, or pork and beans. It has 
been able, in a rather unique degree, 
to make the fruits of scientific dis- 
coveries available to the common man. 
It has enriched the every-day activities 
of millions of people everywhere, giv- 
ing them a keener thirst for beauty and 
a practical, inexpensive way of captur- 
ing it for future enjoyment. 

Kodak plays an indispensable réle in 
hospitals, industrial laboratories, re- 
search centers, in all types of educa- 
tional institutions, in the amusement 
world, in the publishing, military, and 
other fields. 


BD URING World War II the Eastman 
Kodak Company not only intensified 
its photographic operations but as- 
sumed the additional burden of produc- 
ing a strange product called RDX. 
This powerful new explosive gave our 
combat forces a tremendous advantage 
over the enemy and hastened the vic- 
torious conclusion of the war. 

Kodak’s many achievements are a 
good indication of the type of indus- 
trial statesmanship for which Thomas 
J. Hargrave is justly renowned. He 
has been a constructive force in his 
company for nearly a quarter of a 
century. He brings the qualities of 
integrity, competence, and vision to the 
Munitions Board during its formative 
stages when so much depends upon 
mature decisions, 

We are confident that, during the 
present global crisis, the Munitions 
Board will keep constantly abreast of 
rapidly changing conditions and of new 
developments and discoveries 

We feel sure that in this fast-moving 
atomic age the Board will revise, im- 
prove, or modify current industrial- 
mobilization plans from year to year, 
and will give the Nation maximum 
combat strength without wasting one 
penny of the taxpayers’ money. 
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Potentialities of These Weapons 
Should Never Be Underestimated 


. 


by 
Lieut. Col. William L. Clay 


: 


“The advent of the guided 
missile using jet propul- 
sion has extended the 
range, speed, and altitude 
of both offensive and de- 
fensive weapons to unbe- 
lievable figures.” 


’ 


T IS the intention of this article to 
present, in nontechnical terms, a 
brief over-all picture of the trends in 
guided-missile development in this 
country up to the present time. A brief 
historical background of guided mis- 
siles, together with several reasons for 
their development, is believed essential 
in order that the reader may better eval- 
uate the progress made in this new field. 
The development of guided missiles 
as weapons of war was probably first 
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conceived by the Germans in the early 
1930's. Previous to that time a number 
of independent rocket societies had 
been organized, but their experiments 
were conducted only on a limited scale. 
However, the Germans, in their prep- 
arations for war, realized the potential- 
ities of such weapons, and consequently 
the best qualified German scientists and 
unlimited money were devoied to their 
development. 


Germans Were Prepared 

As far as quantity and types were 
concerned, the German program was 
not too far different from ours. How- 
ever, they had initially obtained con- 
siderably more experience in rocket de- 
sign and supersonic a€rodynamics, and 
therefore were more adequately pre- 


pared to adapt this knowledge to 
guided-missile design. However, our 
knowledge of radio devices, radar 


equipment, and control systems was at 
least equivalent to theirs. 

Throughout the history of warfare, 
speed, range, and altitude have been 





Colonel Clay is liaison officer 
for the Army Ordnance Depart- 
ment with the Bell Telephone 
Laboratories. 














Guided 
Missiles 


the primary considerations in the de. 
velopment of more effective ground and 
air weapons. Although uncontrolled 
rockets have been used for hundreds of 
years, the development of the art of 
gunnery in the latter part of the nine 
teenth century obscured the use of rock. 
ets for warfare. As a result, in the firs 
World War the range of conventional 
artillery was limited to twenty miles, In 
the second World War, the tremendous 
improvement in aircraft performance 
extended the effective range of explo 
sive missiles to 3,000 miles, However, 
this proved to be a very costly method. 
But the advent of the guided missile 
using jet propulsion has extended the 
range, speed, and altitude of both of 
fensive and defensive weapons to un 
believable figures. For instance, the 
German V-2 which was used to bom 
bard London and Antwerp attained a 
maximum speed of 3,800 miles an hour 
and reached an altitude of 60 miles. 


Automatic Operation 


Another factor under consideration i 
the attempt to eliminate the restrictions 
imposed by the human mind or body 
on the ultimate effectiveness of thes 
weapons. The inability of the human 
body to withstand the high acceler 
tions present in launching these missile 
or in maneuvering them against mov 
ing targets makes it essential that some 
method of automatic operation be ut 
lized which can be controlled from 2 
remote, safe place. Such a system # 
practically a necessity when atomic wat- 
fare is considered. 
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There are four types of guided mis- 
siles which could be considered for 
wither offensive or defensive purposes. 
These are: (1) ground-to-ground, such 
gs the V-2; (2) ground-to-air, such as 
an antiaircraft missile; (3) air-to- 
ground, such as a guided bomb; and 
(4) air-to-air, such as an aircraft- 
launched antiaircraft missile. 


Supersonic Speeds 

It must be assumed that supersonic 
aircraft will be in existence by the time 
these missiles are successfully devel- 
oped. Consequently, such missiles can 
be successful only if their operating 
speeds are very high. It therefore fol- 
lows that they must be powered by jet- 
propulsion power plants such as pure 
rocket motors or possibly other types 
such as the ram jet or aéropulse. Con- 
sequently the complete guided missile, 
as visualized today, would consist of an 
grodynamically stable body propelled 
by a rocket or jet motor, guided by con- 
trol fins or vanes, and loaded with a 
suitable war head. 

A complete description of all these 
components is beyond the scope of this 
article. Comments will therefore be con- 
fined to the principal types of power 
plants and the methods of control 
which are contemplated for these mis- 
siles. 

Because of the high operating speeds 
required for successful application of 
the various types of guided missiles now 
under development, the selection of 
suitable power plants is rather limited. 
The rocket and the ram jet are the only 
principal types of power plants avail- 
able in the near future for use in pro- 
pling these missiles at supersonic 
speeds and consequently only these two 
types will be discussed. 


Rocket Motors 


Rocket motors utilizing liquid in- 
stead of solid propellants are necessary 
when we consider motors operating in 
excess of thirty seconds. In operation, 
the injection of one or more liquid pro- 
pellants into a combustion chamber at 
acontrolled rate results in a combus- 
tion process which takes place at high 
temperature and pressure. The expand- 
ed gases of combustion are then ejected 
% a high-velocity stream through a 
tozzle at the rear of the combustion 
chamber, thus producing thrust. 

The layman commonly believes that 
the forward motion of the rocket is ob- 
tained by the reaction of the jet stream 


November-December, 1947 


against the atmosphere. However, since 
a rocket motor will develop thrust in a 
vacuum this theory is not correct. Actu- 
ally, the transformation_of the heat en- 
ergy into™Kinetic energy of flow and 
pressure causes a force to_act jn a di- 
rection opposite to the flow of the ex- 
haust gases, 

Theoretically, the thrust is equal to 
the mass discharge of the gas stream 
per unt of time multiplied by the ex- 
haust velocity. The propulsive efficiency 
()) may be expressed as follows: 





V 
ay 


. 
1+ (2) 
J e 

where V is flight velocity and V, is the 
exhaust velocity. It is easily seen that 
the propulsive efficiency of a rocket mo- 
tor is highest when the flight velocity is 
equal to the exhaust velocity (V/V, = 
1). 

To those who think in terms of the 
conventional aircraft engine which op- 
erates at relatively slow speed, the effici- 
ency of a rocket motor is extremely low. 


7 = 


However, if the efficiency curve of the 
rocket is extended into the supersonic 
range, the ultimate efficiency obtained 
is comparable to that of the aircraft 
engine. 

Present rocket motors have exhaust 
velocities of approximately 5,000 feet 








a second. Hence, for maximum propul- 
sive efficiency the flight velocity should 
be around 3,500 miles an hour. Further- 
more, all the mass flow originates from 
the unit itself, and operation outside 
the earth’s atmosphere is not limited by 
the absence of air. 

The rocket motor with its tremen- 
dous speed and unlimited altitude is 
therefore given primary consideration 
for powering a long-range guided mis- 
sile. In the present stage of design, how- 
ever, the fuel consumption of rocket 
motors is quite high and, as a result, 
the weight of fuel carried is a high 
percentage of the total weight of the 
missile. 


Ram Jet 


In an effort to reduce fuel consump- 
tion, consideration has been given to 
the development of the other type of 
power plant mentioned above—the ram 
jet. The ram jet is a compressorless 
thermo jet which depends upon the air 
compression accomplished by the for- 
ward motion of the unit for its opera- 
tion, High-velocity air entering the ram 
jet is slowed down and its pressure is 
increased by a diffuser inside the unit. 
Fuel is sprayed into the air stream and 
the mixture ignited; the hot expanded 
products of combustion are then ejected 
through a nozzle. 

By utilizing atmospheric oxygen ob- 
tained during flight to support combus- 
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Fig. 1. The command-guidance system 


uses two radars; one tracks the target 


while the other tracks the missile which is steered by data from the computer. 
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tion, the specific fuel consumption of a 
ram jet is approximately one-sixth that 
of the rocket. However, the dependence 
of the ram jet on atmospheric oxygen 
immediately limits its operating alti- 
tude to a maximum of ten or twelve 
miles, 

A further disadvantage lies in the 
fact that the operation of the unit de- 
pends upon forward velocity, and at 
zero airspeed no useful thrust is ob- 
tained. Consequently, a missile employ- 
ing this type of propulsion must first 
be launched so that it attains a speed 
of approximately 700 miles an hour 
before the ram jet will begin to operate. 
As far as flight velocity is concesned, 
ram-jet-propelled devices would prob- 
ably operate in the vicinity of 2,000 
miles an hour. 

Perhaps the most difficult problem 
encountered in the guided-missile pro- 
gram is the development of suitable 
means of guidance and control. The 
amount of control to be employed may 
be varied considerably, ranging from 
complete control throughout the flight 
to merely initial control at the launch- 
ing site. Several basic systems may be 
used: 

Preset Controls.—Perhaps the simplest 
method of control was employed in mis- 
siles such as the German V-1 and V-2 
which were guided by autopilots set be- 
fore launching. In the case of the V-2, 
gyroscopes were used to actuate the ex- 
ternal control fins and the control 
vanes in the jet stream so that the mis- 
sile would follow a predetermined tra- 
| jectory. Fuel cut-off was also accom- 
plished by a gyroscope when the missile 
reached a velocity sufficient to carry it 
on a free flight path to the target. 

In this system there is no control after 
launching, and consequently the accu- 
racy depends on the precision with 
which the gyro sets the speed and angle 
of pitch, This system is capable of much 
improvement since its present accuracy 
is approximately four per cent of the 
range. 

Remote Control by Human Pilot.— 
The use of remote human control may 
be employed in several ways for guid- 
ing an air-to-ground missile. The sim- 
plest application is to provide an oper- 
ator who can view the missile and the 
target simultaneously and, by using 
radio control, guide the missile to the 
target. This method is obviously limited 
to daytime employment under good vis- 
ibility conditions. 

The range of the preceding system 
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Fig. 2. The beam-rider system employs a radar to track the target and con- 
trol equipment in the missile which guides it along the radar beam to its goal. 


may be extended considerably by plac- 
ing a television transmitter in the mis- 
sile which broadcasts to the human op- 
erator what the missile “sees.” This 
modification is still limited to daytime 
operation and good visibility. 

The final step in this system is to use 
automatic radar control in place of tele- 
vision. 

Automatic Homing Control.—Missiles 
which automatically seek out a target 
appear practical from the standpoint of 
engineering problems. Three types of 
targets capable of being attacked would 
be those which emitted either heat, 
light, or radio waves. 

In general, however, all missiles with 
homing types of control are probably 
limited in range due to the uncertain 
element of human judgment in target 
selection. 


Long-Range Control 


The control of long-range missiles 
becomes extremely complicated by the 
equipment required both on the ground 
and in the missile. Several possibilities 
are available, but many technical and 
engineering problems must be over- 
come before they can be successfully 
applied. Several of the possible systems 
can be described briefly: 

(1) Command Guidance.—This 
method would employ two radars—one 
tracking the target and the other track- 
ing the missile—both feeding position 


data to a computer. The computer 
would calculate steering orders which 
would be transmitted to the missile 
ensure a collision course even when the 
target took evasive action (Fig. 1). 

(2) Beam Rider.—The beam-ride 
system would employ a radar set to 
track the target and control equipment 
in the missile which would guide the 
missile along the radar beam (Fig. 2). 
A homing device would probably be in- 
cluded in the missile to take control at 
the end of the flight. 

The command and beam-riding sys 
tems would be applicable in controlling 
ground-to-air missiles. However, in 
order to achieve the fire-control accu- 
racy required for destruction of the 
target, microwave tracking radar sets 
which operate on the optical lineof 
sight principle must be employed, there- 
by limiting the horizontal range over 
which control of the missiles can be 
exercised. 

(3) Navigational Systems.—Radio 
navigational systems must employ long 
wavelengths in order to send signals 
around the curvature of the earth, thus 
immediately limiting the accuracy 
such a system. The use of celestid 
navigation may perhaps be the mos 
practical solution to the problem 0 
long-range control. 

It is apparent that we have a long 
way to go before we can produce a 
efficient long-range guided missile. 
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Horizons in Jet Power 


New Planning Methods Promise 
Many Unforeseen Achievements 


. 


by 
Dr. F. Zwicky 


. 


Scientific procedure is 
needed to integrate effec- 
tively the individual tech- 
nical discoveries pro- 
duced by men in a free 
and unregimented society. 


’ 


EFORE and during the war, Hit- 

ler and his satraps announced 
secret weapons in the making which 
would seal the doom of the democra- 
cies, The superficial minds among Hit- 
ler’s adversaries were inclined to dis- 
count his prophecies as bluff until it 
was almost too late. The more thought- 


Dr. Zwicky is Professor of Astrophysics at 
the California Institute of Technology in Pasa- 
dena and Director of Research at the Aerojet 
Engineering Corporation in Azusa, Calif, 
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ful, however, were apprehensive at all 
times. They knew that with the great 
potential of German science and tech- 
nology behind him, the dictator’s ambi- 
tions might actually be realized. 

How right these more discerning per- 
sons were was proved by the findings 
of the American and British technical 
representatives in Germany after the 
war. These findings testify to the abil- 
ity and perseverance of the German 
scientists and engineers, A great num- 
ber of effective devices had been in- 
vented and developed in Germany, 
most impressive among which are the 
many types of rockets, missiles, and jet 
planes. These had been brought to a 
high state of perfection at the end of 
the war. 

Even now, two years after the termi- 
nation of the hostilities, the scientists 
and engineers in the United States and 
in England can point to only a few of 
their own achievements in the field of 
jet propulsion which are superior to 
those of the Germans. 


Why Germany Lost 


The question may therefore justly be 
asked why the Germans lost the war. 
They did so because the Hitler régime 


lacked the vision and the scentific 





methods needed to integrate effectively 
the individual technical achievements, 
The principal method of organic inte- 
gration of knowledge-is that of mor- 
phological planning and consolidation. 


Morphological Method 


The morphological method is simply 
an orderly way of looking at things. 
Instead of getting at detailed and sec- 
ondary features and thus not seeing the 
woods for watching the trees, stress is 
laid first on basic aspects and on a sys- 
tematic analysis of these aspects. How 
this method is applied to the particular 
field of jet propulsion, I shall attempt 
to demonstrate later. 

Free men in the past have not always 
made sufficient and systematic use of 
their most precious prerogative of mor- 
phological planning. The reason for 
this did not lie in any fear of being 
thrown into a concentration camp but 
rather in doubts about the effectiveness 
of the morphological method and in 
fear of being ridiculous and unconven- 
tional, These inhibitions must be over- 
come. 

To be sure, to apply the method suc- 
cessfully presupposes wide vision and 
considerable scientific and_ technical 
knowledge, and it therefore will be up 
to qualified men to conceive and to ex- 
ecute large-scale problems on the basis 
of morphological analysis. 

Knowledge of the ways in which such 
analyses have been successfully executed 
by others helps in gaining confidence. 
The following reflections on the history 
of jet propulsion and on the projected 
course of future developments are in- 
tended to serve this purpose. 


Jet Principle Neglected 

Through the past centuries and up 
to 1943 the invention of jet engines and 
their construction proceeded on hap- 
hazard lines. A basic analysis of the 
problem of propulsive power was never 
attempted or even con- 
ceived. For this reason 
motors which now 
emerge as the true rep- 
resentatives of stream- 
lined propulsion were 
neglected until very re- 
cently. These modern motors are based 
on the systematic application of three 
fundamental features: 

1. The principle of mechanical re- 
action. More specifically, a so-called 
positive jet is used; that is, matter is 
expelled from the propelled vehicle. 
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2. The control of powerful chemical 
reactions which supply the kinetic ener- 
gy to the jet which, in turn, propels the 
vehicle through recoil in the opposite 
direction. 

3. The proper streamlining and duct- 
ing of the propellants through the mo- 
tor and into the jet. If the vehicle is 
traveling through a substantial medium 
such as the atmosphere or a body of 
water, the additional ducting through 
the engine of this external medium is 
of extreme importance inasmuch as it 
makes for so-called thrust augmenta- 
tion and vastly improves fuel economy. 

To be sure, throughout the past cen- 
turies the principles just stated were 
suggested by various inventive minds 
and were applied to contrivances of all 
sorts, some of which we shall mention. 

The Chinese used chemical reactions 
and mechanical propulsion through re- 
coil in their firework rockets. 

Hero of Alexandria about 100 B.c. 
devised a steam jet which, through its 
recoil, activated his aeolipile, a kind of 
reaction turbine. 

Rockets driven by the explosion of 
gunpowder were used in warfare in 
Europe since the thirteenth century. 

The great Isaac Newton in 1680 ex- 
perimented with the reaction of a steam 
jet for the propulsion of rolling land 
vehicles. 

One of the Bernoulli’s of mathematics 
fame seems first to have conceived the 
idea of propelling watercraft with some 
sort of hydropulse. 


Propulsive Power 


It apparently did not occur to any 
technical philosopher that propulsive 
power has its own distinct character- 
istics which clearly distinguish it from 
stationary power. The idea did not 
forcefully present itself that the intrin- 
sic kinematical attributes of stationary 
power are either no macroscopic mo- 
tion at all, as in an electrolytic genera- 
tor of electric current, or oscillatory and 
rotatory motion, characteristic of heat 
engines and hydroelectric power plants. 

On the other hand, the kinematical 
aspect of propulsive power is transla- 
tory motion. As soon as this distinction 
was recognized a few years ago, the 
real goal clearly emerged. This goal 
poses the problem of the direct trans- 
formation of chemical or other poten- 
tial energies into translation, if possi- 
ble with little or no intervention of 
oscillatory and rotatory motions, 

It seems that most of the basic ideas 
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on propulsive power plants other than 
pure rockets came from France and 
Switzerland, while the first practically 
successful applications of these ideas 
were made in Germany, England, and 
Italy. Some of the landmarks in this 
development are as follows: 

Lorin (France) suggested in 1908 
the generation of a jet by an internal- 
combustion engine. 

Melot (France) advanced the idea of 
external thrust augmentation. 

Guillaume (Switzerland) proposed a 
gas-turbine-driven compressor with the 





“Motors which now 
emerge as the true repre- 
sentatives of streamlined 
propulsion were neglected 
until very recently.” 





exhaust from the turbine constituting 
the propulsive jet. This proposal was 
later realized in Germany and in Eng- 
land (Whittle) and resulted in the pres- 
ently used aéroturbojets. 

The intermittent jet (aéroresonator, 
pulse jet, buzz-bomb engine) was first 
developed in Switzerland (Holzwarth 
at the Brown Boveri Company) in con- 
nection with work on_ self-activated 
boilers. These first experiments were 
abandoned in favor of the more eff- 
cient Velox boiler. 

Flapper valves were also first intro- 
duced in Switzerland in connection 
with superchargers of Diesel engines. 
Resonating combustion and flapper 
valves were later used by Paul Schmidt 
(Munich) and by the Argus factory 
in Berlin to build the V-1 propulsive 
power plant (aéroresonator). 

Leduc (France) in 1933 conceived 
the aéroduct (ram jet or athodyd). 

Campini (Italy) constructed the first 
successful thermal jet plane employing 
a radial combustion engine and cen- 
trifugal compressor. 

The conventional rocket, as a large- 
scale propulsive power plant, was first 
brought to a high state of perfection 
in Germany (V-2, Wasserfall, and other 
rockets, as well as the engine of the 
Messerschmidt-163 jet plane). 


Morphological Analysis 

It is significant that very few basic 
inventions were made in this country 
until 1943. In that year, a morpho- 
logical analysis of propulsive power 


plants was first carried out by the pres 
ent author. A_ similar analysis wag 
started for chemical propellants, 


Startling Results 


The results were startling, A great 
number of jet devices of novel desi 
and mode of operation suddenly took 
shape on the imaginary horizon, Al 
though many of these engines were 
new, preliminary performance calcyly. 
tions indicated that some showed 
greater pfomise than all known pro- 
pulsive power plants, 

A brief outline of the application of 
the morphological procedure to the 
problem of propulsive power will he 
useful in order to visualize the Scope 
of the method. 

First, one generalizes any problem 
which is at hand. For instance, the task 
may be to design and construct a pro- 
pulsive power plant which delivers 
thrust F for a duration ¢. In addition, 
a considerable number of operational 
and logistic requirements which mus 
be met may be specified, 

The old-fashioned approach to q 
problem so formulated is to make a 
tentative design based on past experi- 
ence and then to introduce appropriate 
changes in order to meet all the speci. 
fications. This procedure works if the 
desired propulsive power plant is of a 
type of which many and varied speci- 
mens have been built before. It is not 
likely to work if little previous experi- 
ence is at hand. 

For instance, if we ask for an en 
gine to drive a vehicle off the earth 
into interplanetary space and to bring 
it safely back again, the solution must 
be sought on a more general basis than 
changes of conventional designs. This 
basis is provided by a generic invention 
of all possible propulsive power plants. 

Such invention necessitates an organ- 
ized picture of the totality of possible 
engines, as well as an evaluation of 
their performance characteristics. These 
constitute the second and third steps 
in the morphological procedure. After 
these steps have been carried out, one 
may select the power plant most sutt- 
able for the particular requirement. 

Specifically, the totality of possible 
jet engines which are activated through 
the use of energy from chemical te 
actions may be deduced as follows: 

For the initial review of all possible 
engines, it is advisable to consider only 
the pure-medium engines. There att 
essentially four media—vacuum, aif 
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The JB-2 is the American version of the robot bomb. It is powered by a resonator, or 
jet engine, first developed by the Nazis and later improved by U. S. technicians. 


pulse- 


water, and earth—through which our 
yehicles may be propelled. Appropriate 
propellants must be used to activate the 
four types of pure-medium engines. 
These are, respectively, vacuo-fuels (or 
slf-contained propellants); aéro-fuels, 
or simply fuels which are burned with 
the oxygen of the air; Aydro-fuels, 
which are water-reactive chemicals; and 
terra-fuels, which are earth-reactive 
chemicals. 

The kinematical aspects of the pure- 
medium engines include translation, 
rotation, oscillation, or no motion. 
These four possibilities, in combination 
with the four media mentioned, there- 
fore result in 4 4 = 16 classes of 
pure-medium engines. 

These classes, however, still contain 
many types of engines, These types 
vary, depending on whether the pro- 
pellants are gaseous, liquid, or solid, or 
whether external, internal, or no thrust 
augmentation takes place, and so on. 

Altogether one thus arrives at 576 
basic pure-medium propulsive power 
plants. These are advantageously ar- 
ranged in a 6-dimensional array or a 
“morphological Most of the 
power plants contained in this box have 
not yet been built. Some of those show- 


box.” 





ing promise were immediately pursued 
with gratifying results, Others, like the 
aéropulse, have not yet come into their 
own, although this engine, if properly 
designed, built, and operated, bids fair 
to outdistance the aéroturbojet. 

In addition to the pure-medium en- 
gines, there is the group of interfacial 
engines which make partial use of two 
media, for instance, air and ground, 
or air and water. 

Automobile engines are of the inter- 
facial type, since they use the oxygen 
of the air to burn the fuel in the engine 
but push against the earth to transform 
the available energy into translational 
power. Similarly, a marine engine uses 
the air for combustion but achieves its 
motion through the action of*a_pro- 
peller or paddle wheel on the water. 

Finally, there are the combination 
engines which combine features of sta- 
tionary power plants with those of pro- 
pulsive power plants and various auxil 
iaries such as feed systems, etc. 

The advice to technical and scientific 
philosophers is therefore as follows: 

1. Assume that the world of possible 
technical devices is inexhaustible and 
that even the greatest authorities can 
visualize only a fraction of them, There 
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is therefore plenty of room for inven 
tion. 

2. The process of invention is made 
considerably easier through the appli 
cation of the morphological analysis. 
This method automatically brings to 
light possibilities which otherwise re 
main hidden for a long time. 

3. After a bird’s-eye view has been 
achieved of the totality of the engines 
contained in the morphological box, a 
series of approximate performance esti- 
mates will point the way to the proper 
choice of engines for any particular task, 

4. After this choice has been made, 
the engine selected must be designed, 
built, tested, and put into production. 
This can be done only through private 
initiative or by enlistment of govern- 
ment sponsorship. 

5. It is a well-known fact that almost 
every new basic idea or invention will 
be opposed, ridiculed, or suppressed by 
professional experts and amateurs alike. 
The amateurs may, in general, be disre- 
garded. The experts should be listened 
to but only if they can point out that 
some fundamental principle of science, 
such as the law of conservation of ener- 
gy, the second law of thermodynamics, 
or the like, nullifies the new idea or 
invention. 


Nuclear Energy 


The next major technical problem in 
the field of locomotion is the applica- 
tion of nuclear energy to propulsive 
power plants. Those unfamiliar with 
morphological methods talk about ap- 
plying nuclear energy to jet engines 
which were invented for the exploita- 
tion of chemical energy. Such an ap- 
proach will no doubt yield some results, 
but they are likely to be mediocre. 

The true solutions for the interplay 
of nuclear energy and propulsive power 
lie elsewhere. They will either be given 
by men of great genius or by the mor- 
phological method in the hands of lesser 
men who have come to recognize the 
power of philosophical obstinacy. 
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The XB-46 jet-propelled bomber has four J-35 engines, two in each nacelle. 


November-December, 1947 


159 





Defense for Tomorrow 


Industry and Ordnance Must Work Hand 
In Gleve To Make Our Future Seeure 


. 


by 
Col. John J. Breen 


2 


“The application of great 
discoveries to our weap- 
ons progress will be, as it 
has always been, the re- 
sponsibility of industry.” 


> 


HERE was a time when the peo- 

ple of the United States knew very 
little about their Army, and, rightly or 
wrongly, the Army was accused of 
avoiding contact with the civilian pop- 
ulation. When our War Department 
initiated the Army Industrial College 
some years ago, the Army entered a 
new phase. Previously, the contact be- 
tween American industry and the 
United States Army, particularly in 
peacetime, was tenuous indeed. 

Our recent war has demonstrated that 
not only does the Army belong to the 
people, it 7s the people. It is now firmly 
and closely associated with the business 
and industry of our country. 

World War II placed industry in 
the front rank of national defense. That 
statement may be literally interpreted, 
for in these days when war commences 
without declaration or formality, an 
enemy bent on conquest will launch 
the first attack. Recent history has 
shown the futility of allowing this coun- 
try to build up its industrial momen- 
tum under the guise of neutrality. 

We will be the first to be attacked 
because we have demonstrated our love 
of peace and its corollary, the lack of a 
will toward aggression. Unless we can 
effectively forestall any potential aggres- 





This article is based on an address delivered 
by Colonel Breen, Fifth Army Ordnance Offi- 
cer, before the Quad Cities-lowa Post of the 
Army Ordnance Association at Rock Island 
Arsenal, Rock Island, IIl. 


160 


sor, we must expect the first blow of aay 
future war to land on concentrations 
of our industry. 

Let us examine the problems which 
confront us. We want peace. We must 
find some way to win and preserve this 
peace. To accomplish this, certain things 
are required of us right now. First, we 
must know where our potential enemies 
are and what their war-making capa- 
bilities are. If any nation is considering 
our conquest it must conceal from us 
its capabilities and preparations for 
making war. We must defeat the efforts 
of any nation to conceal these facts 
which are vital to our existence: The 
United States has taken steps to unify 
the efforts of all Government agencies, 
not the Army and Navy alone, to pro- 
cure and keep current the information 
we need for our protection. 


A Mobile Army 


Secondly, we must have an armed 
force capable of moving through the air, 
over the land and sea, and under the 
sea, We must have an Army that can 
move great distances quickly and on 
short notice. This Army must be ablé 
to deposit fighting forces on territory 
which is vital to an enemy who seeks 
to attack us. We must be able to deny 
to such an enemy any territory which 
could provide launching sites for guided 
missiles. 

In the recent war, England was not 
saved from the destructive effect of 
Germany’s V-1 and V-2 bombs until 
the allied ground forces captured the 
launching sites of these terrible weap- 
ons. The margin between success and 
failure in that one enterprise was too 
small to give satisfaction. 

Thirdly, the United States must foster 
research and development and must co- 
ordinate it in order that we may sur- 
pass any other nation in the design and 
production of new weapons and new 
methods. The results of pure research 
are now demonstrated to be of the 
utmost importance to the liberty of 
any great nation. 

There are individuals in this country 
who feel that the atom bomb, in com- 
bination with the guided missile, can 


win any war which may be thrust y 
us, A cardinal principle of war is “don' 
underestimate your opponent.” Neithe 
must we overestimate 
our own capabilities. 
Powerful as the atom 
bomb is, it does not 
answer all the require- 
ments for national de- 
fense. 

In June of last year there occurred , 
reorganization of the War Department 
Instead of the four familiar sections of 
the General Staff the Department ¢. 
panded to six staff divisions as follows 
Personnel and Administration; Intell. 
gence; Operations and Training; Sery. 
ices, Supply, and Procurement; Plap. 
ning; and Development. 

The first five of these have been pres 
ent for some time in our General Staf 
sections. The principal innovation is the 
raising of development to General Staf 
level. Prior to the war we had many 
agencies engaged in research and de. 
velopment. Each branch of our Amy, 
such as the Infantry, the Artillery, and 
the Cavalry, had its own branch board 





' which tested new equipment and drew 


up military specifications for new 
weapons. 

This system produced many new 
weapons used in the recent war such 
as the M4, M24, and M26 tanks; rockets 
for use in the air and on the ground; 
radar, used everywhere; the very high 
muzzle velocity gun; and self-propul- 
sion for large weapons. 


Later Developments 

Some of the later developments 
which came toward the end of the war 
were kept under wraps. We can set 
many examples of these in current ex- 
periments. For instance, in the field of 
guided missiles, Ordnance has taken 
the lead. At White Sands Proving 
Ground we are firing captured German 
V-2 rockets and learning much about 
the flight of such missiles while sharing 
with science and the other military serv- 
ices the opportunity to learn answers to 
many basic scientific questions. To date, 
we have launched a missile to a record 
height of more than 100 miles into the 
ionosphere, and greater altitudes wil 
be sought as the V-2 program pro 
gresses. 

When thinking of guided missiles we 
must not forget that pilotless planes cat 
be sent thousands of miles. We alw 
read that the Germans were working 
on plans to send guided missiles actos 
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the ocean. No matter how fantastic any 
new suggestions might appear to be, we 
should be slow to discount or discredit 
them. ; 

Asa method of approach to any new 
suggestions, I am reminded of Mr. Ket- 
tering’s reply when asked for a defini- 
tion of an incurable disease. His answer 
in effect was, “An incurable disease is 
one we haven’t found the cure for.” 

At California Tech we have launched 
the WAC Corporal rocket, and the Sig- 
nal Corps has made good use of it as a 
vehicle for studying weather. Further 
research is continuing. 

At the Aberdeen Proving Ground we 
have built a wind tunnel for studying 
the ballistics of bombs and projectiles 
in streams of air moving at speeds in 
the supersonic range. 


improved Small Arms 


Research continues to improve both 
the carbine and the already famous M1 
rifle, the Garand. Both have been made 
fully automatic. 

Ordnance has developed a caliber .60 
machine gun which has a high cyclic 
rate of fire. In firepower, this weapon 
is as superior to the caliber .50 as the 
50 is to the caliber .30 in size of pro- 
jectile, range, and flatter trajectory. 

Tank design progresses with the 
thought that we must be prepared to 
face any contingency. Two of the most 
outstanding examples of recent tank de- 
velopments are a 68-ton heavy and a 
100-ton superheavy, both armed with 
105-mm. guns. Tests are continuing on 
both. 

A new tank transporter will haul 
away the 1o0-ton tank, yet it is 
equipped with ordinary truck tires, 
like the familiar steam-shovel trans- 
porter, and therefore there will be no 
problem of special tire design procure- 
ment. 

The ENIAC, a mathematical com- 
puter operating by electricity and hav- 
ing 18,000 vacuum tubes, has been 
completed and installed at Aberdeen. 
In two weeks it solved one difficult 
mathematical problem which would 
have required roo man-years by hand 
calculations, 

Recoilless rifles, the smallest of which 
fires an artillery shell from the shoulder 
with the range and accuracy of an 
ordinary rifle, have been developed. 
They are the 57-mm., 75-mm., and 
the 105-mm. The first two were used 
i action, and the third is still under- 

going tests. The projectile of each one 
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is the same as that for conventional 
artillery of the same size. 

Research and development continues, 
following the trends indicated by les- 
sons learned in combat. Generally, they 
show a movement toward lighter 
equipment and more firepower, not 
only for the Army as a whole but also 
for the individual soldier. 


Industrial Mobilization 


Plans and suggestions for future in- 
dustrial mobilization in an emergency 
are now being discussed by the armed 
services and by the Munitions Board 
with business leaders and other men of 
this country. An effort is being made 
to ft future industrial-mobilization 
planning into the pattern of normal 
business as much as possible with the 
purpose of avoiding interference with 
peacetime life in so far as this can be 
done and remain consistent with the 
national safety. 

In accomplishing this mission we 
must have at our disposal the brains, 
leadership, and the 
brawn of our American 
business and industry. 
But this is not enough. 
We can and have de- 
signed the most intri- 
cate engines of war. To 
operate these products of American in- 


genuity we must have an Army superior 


in intelligence and training. 

To prevent war or to prosecute war 
when it is thrust upon us, this country 
must have its industry, business lead- 
ers, and creative scientists mobilized to 
provide up-to-date weapons ready for 
instant use. Our military man power 
must meet this new requirement. We 
can no longer expect to train our 
soldiers in their intricate duties after 
the emergency has presented itself. We 
must therefore devise and provide a 
satisfactory system of training the 
youth of our land in the basic duties of 
a soldier. We must find some means of 
discovering the individual qualifi- 
cations of our citizens and indexing 
them for future assignment. 





THE objective of any 
enemy’s attack would be 
to cripple or destroy our 
industrial capacity before 
we could even begin to 
fight a major war. 

















Those in civilian life and we in the 
Army have a greater job to do for the 
national defense than has ever faced the 
country after any of our major wars. 
This I believe to be true because at no 
time in our history have we stood be- 
fore such vast scientific horizons. The 
application of great discoveries to our 
weapons progress will be, as it has al- 
ways been, the responsibility of Ameri- 
can industry, of American education, 
and of American scientific research in 
codperation with the armed forces of 
our country. 

We of the Ordnance Department 
look especially to our engineering or- 
ganizations, and particularly to the 
Army Ordnance Association, to help us 
chart this course promptly and un- 
erringly so that America will be kept 
strong. 

The Ordnance Department will look 
to the A.O.A. constantly for counsel 
and guidance, and our arsenals, our 
depots, our research institutions, and 
our proving grounds will be open to 
A.O.A. members and committees in 
order that the codperation begun many 
years ago may continue to produce re- 
sults of the highest order. 


Cooperation Needed 


We need have no fear of the 
future if America remains strong. A 
most important factor in maintaining 
that strength is a strong alliance be- 
tween science, industry, and Ordnance 
throughout the atomic age. 

The Ordnance Department cannot 
do the job alone; neither can the Army 
Ordnance Association. No one would 
expect the manufacturing companies to 
attempt to do so. The three of us must 
work together. 

A start toward a solution, and one 
which has been accepted by the Army 
Ordnance Association, is to organize a 
total Ordnance Department consisting 
of officers and men in uniform and 
executives and men in civilian clothes 
—these two groups to be tied together 
on an active, concrete basis. It is 
planned that each group will be fully 
cognizant of what the other is doing or 
can do and that each will maintain 
contact with the other on a day-to-day, 
moment-to-moment, realistic basis for 
true national security. 

Our duty is clear. We must all think 
in one direction. We must keep our 
goal in mind. We must realize that it 
is to be one future for all or mo future 
for all. 
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New Weapons—New Tacties 
The VT Fuze Has Created Vast Problems of Protection 


’ 


by 


Lieut. Col. F. P. Henderson 
U.8.M.C. 


: 


“The never-ending quest 
for more efficient or more 
deadly weapons and tech- 
niques is always paral- 
leled by the search for the 
proper countermeasure.” 


MERICAN science and industry, 

in conjunction with the Army 
and Navy, produced two new and rev- 
olutionary weapons in World War II— 
the atomic bomb and the VT fuze. Both 
have a tremendous potential effect upon 
the organization and equipment of 
armed forces and the conduct of future 
wars. 


Colonel Henderson is director of the Marine 
Field Artillery School at Quantico, Va. 
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Civilian and military writers have 
provided us with a rich diet of infor- 
mation and speculation concerning the 
far-reaching effects of the atomic bomb 
upon the Nation’s armed forces and the 
civilian economy necessary for their cre- 
ation and support, but what of the VT 
fuze? 

Since the brief flurry of publicity at- 
tending the announcement of the new 
fuze it seems to have fallen into ob- 
scurity, completely overshadowed by 
the world-wide interest in the more 
dramatic atomic bomb. Yet the VT 
fuze poses problems to the military 
field forces as difficult to solve as does 
the bomb. Furthermore, the VT fuze 
is a weapon of today and will be pres- 
ent on the battlefields of the future 
whether the atom bomb is there or not. 
It seems logical, therefore, that we 
should give a high priority to solving 
some of the difficulties that are already 
with us, as well as those that will be 
present in the atomic future. 

The never-ending quest for more effi- 
cient or more deadly weapons and tech- 
niques is always paralleled by the search 
for the proper countermeasure. One of 


the oldest and most absorbing of thes 
military feuds has been between aril. 
lery and the individual. Whether th 
individual was a rifleman, a member 
of a weapon’s crew, or attached to some 
command or service group, the artillery 
has been his greatest enemy. 


Countermeasures 

Early in World War I artillery weap 
ons and technique reached a state of 
development where they could dom: 
nate the battlefield. The countermes 
ures of the individual soldier were ones 
that changed the nature of war mor 
than any previous developments in mil 
itary history. 

First, he got a shovel and dug a hole 
in the ground, where he lived and 
fought, leaving it only when necessatj 
and returning to it at the first warning 
of danger. For a second countermes 
ure, he finally abandoned the closed 
formation that had changed but littl 
from Caesar’s day and put space 
tween himself and the next individual 

What had the soldier learned? Ht 
learned that if he was below the surface 
of the ground he was relatively sat 
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from artillery fire, except for a direct 
hit, He also learned that when he had 
to be out in the open in the enemy's 
sight, a group of men scattered about 
over a considerable area were much less 
likely to be fired upon than if they were 
crowded together. And thus were born 
the protective field fortifications and de- 
ployed formations of modern warfare. 


Need for a New Fuze 

In order to defeat these measures of 
slf-preservation, the artillery needed 
only one small item—a fuze that would 
unfailingly detonate a shell at the opti- 
mum height above the target. Such a 
fuze would nullify the protection of the 
open foxhole or crew emplacement by 
spraying shell fragments down into it. 
It would also take a heavier toll of cas- 
yalties from a deployed formation than 
would the percussion-fuzed shell. 

The answer was simple to see but 
solving the problem to obtain the result 
was dificult. It took us almost thirty 
years to get the answer finally screwed 
into the nose of a shell and to learn how 
tremendously effective it was. 

Fortunately, since our recent enemies 
did not have the VT fuze, we were not 
under the lash of urgent necessity to 
find means of protecting against it. Any 
future enemy will almost certainly have 
it, however, so that now we are not 
spared the necessity of examining its 
effects and providing against them. 

What we must provide is complete 
splinterproof protection against VT fire 
from artillery, mortars, naval guns, or 
close-support aviation to all elements 
of a military force, whether it is de- 
fending or attacking. To provide this 
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protection without hampering the mo- 
bility of our troops will be one of the 
most knotty problems that science, in- 
dustry, and the armed forces will be 
called upon to solve in the years ahead. 

The first and most difficult element 
to provide for is the infantry, the pri- 
mary target of most of the shells fired 
in combat. The rifleman has now been 
robbed of the protection his foxhole or 
irregularities in the ground formerly 
gave him; he is in greater danger than 
ever before when he moves in the open. 
Yet he can’t be laden with very much 
splinterproof protection, 

As an individual, the best we appar- 
ently can de for him now is to develop 
an ultralightweight body armor (not 
necessarily metal) that will protect as 
much of him as the weight limit will 
allow. 


Protecting the Rifleman 


As a member of a group, protection 
for the rifleman seems to lie in the 
splinterproof troop carrier. In the attack 
he should be moved to, or into, the ene- 
my’s position in such vehicles, This will 
avoid exposing him in the open to ob- 
served artillery and mortar fire, and 
thereby eliminate the necessity for a 
further dispersion of troops on foot to 
avoid excessive casualties. 

For the infantry’s crew-served weap- 
ons such as the mortar, machine gun, 
recoilless rifles, etc., a lightweight, splin- 
terproof, self-supporting shield large 
enough to cover the standard open em- 
placement seems to offer a temporary 
solution. 

The VT fuze has vastly increased the 
effectiveness of counterbattery fire and 


The VT-fuzed shell makes the conventional gun emplacement obsolete. 





makes the conventional gun emplace- 
ment obsolete since it no longer offers 
protection to either crew or gun. The 
ultimate countermeasure will probably 
be a self-propelled field artillery mount 
with complete splinterproof protection 
for both gun and crew. 

Antiaircraft artillery in its deep, re- 
vetted emplacements has been relatively 
safe from air attack. This security van- 
ishes, however, when attacking planes 
are armed with VT-fuzed bombs and 
rockets. Complete splinterproof protec- 
tion, similar to that given naval anti- 
aircraft guns, is now necessary. Light 
automatic antiaircraft weapons should 
turn to the self-propelled splinterproof 
mount. 

All command installations must be 
provided with splinterproof trailers and 
troop carriers for use when command 
posts cannot be located in dugouts or 
splinterproof buildings. 

An increased use of engineer troops 
employing excavating machinery and 
prefabricated overhead cover is visual- 
ized in the construction of a defensive 
position, even a temporary one. The old 
hasty defense with its hand-shovel con 
struction, open foxholes and emplace- 
ments, no longer offers protection toa 
defending force. A defensive position, 
constructed in the presence of the ene- 
my, must be built fast and it must have 
overhead cover. All engineer equipment 
operating in the combat zone should 
have splinterproof cabs and protection 
for vital parts of machines. 

Amphibious and air-borne operations 
offer special problems in protection. In 
the former, buoyancy is a critical prob- 
lem; in the latter, weight and portabil- 
ity. Landing craft for assault troops 
must have splinterproof protection. 


Problem of Logistics 


In air-borne operations, the additional 
weight added to the equipment of a 
military force by providing splinter- 
proof protection poses a difficult logis- 
tic problem as do bulky items such as 
the splinterproof trailer. 

However, only when we are unfail- 
ingly able to locate the enemy’s weapons 
rapidly and accurately will we be able 
to offer secure protection against VT 
fire to all our troops. 

To ensure success of our field forces 
in the future we must begin now to 
protect them against VT fire. The 
atomic bomb, like war gas, may never 
again appear in combat, but the VT 
fuze is here to stay. 
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Above is the latest-type LSM(R) with the Navy’s modern launchers on its foredeck which can be automatically fired and 
remotely controlled. Note the absence of exposed ammunition and the neat arrangement of gear. The rocket ship, below, carry. 


ing old-type launchers, must be maneuvered to obtain the range and direction of fire while rockets are exposed (Navy photos). 
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Nazi Rocket Researeh 


Enemy Attempts To Find an Adequate 
Substitute for Artillery and Bombers 


German scientists had an 
early start in exploring 
this little-known field. 


8 


by 
Albert L. Ruiz 


’ 


“We can truthfully say 
that the Age of Rockets 


is here.” 


4 


N the evening of September 8, 
1944, an explosion rocked the 
Chiswick section of London. This was 
not heralded by the familiar wail of the 
air-raid sirens nor by the peculiar throb 
of the V-r pulse-jet motor but occurred 
without audible warning. This was the 
first military use of the new German 
“Victory” or “Vengeance” weapon, the 
V-2. 

From that date, until late afternoon 
of March 27, 1945, 1,050 of these rockets 
fell on Great Britain, killing 2,754 peo- 
ple, seriously injuring about 6,500 more, 
and causing considerable property dam- 
age. This was the culmination of 12 to 
15 years of German research on rockets, 
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with the expenditure of $300,000,000. 
The earliest use of rockets has been 
attributed to the Chinese. From the thir- 
teenth century onward, there is increas- 
ing mention in military literature of the 
use of rockets for war purposes. The 
British Navy successfully used them for 
incendiary attacks on cities and shore 
installations in the Napoleonic Wars. 
The British Army paved the way for 
the capture and burning of the City of 
Washington in the War of 1812 by the 
demoralizing employment of rockets 
against the American defenders. 
Despite these successes, emphasis was 
placed on the improvement of artillery, 
which gave promise of greater range and 
accuracy and inflicted greater damage. 


Goddard's Experiments 


During World War I, Dr. R. H. God- 
dard, noted American rocket expert, per- 
suaded the United States Army Air 
Corps to start the development of a 
rocket for aircraft use, but with the ter- 
mination of the war the project was 
dropped. Dr. Goddard, who had been 
interested in this subject for some time, 
continued his studies at Clark Univer- 
sity during the period between wars and 
conducted experiments on solid- and 
liquid-fueled rockets in New Mexico. 
He is generally credited with some of 
the basic design features later used by 
other experimenters here and abroad. 

During the 1920’s, many experiment- 
ers took up rocket work. In Germany 
there were Opel and Valier and their 


rocket-driven car which reached a speed 
of 140 miles an hour; Tieling, who 
launched rockets which attained an alti- 
tude of 5 miles; Oberth, who stated 
the theoretical principles of the problem 
in his book, “How To Conquer the Uni 
verse”; Nebel, who founded a rocket air 
field at Reinickendorf near Berlin. 

At Reinickendorf, in 1929-1930, there 
was a student by the name of Werner 
von Braun, of whom we will hear more 
later. Work of these various individuals 
and groups was seriously hampered by 
lack of cash. 


German Efforts 


About 1930 the German Army Ord- 
nance Department became interested in 
rockets, With the restrictions placed on 
Germany by the Treaty of Versailles, it 
was felt that rockets might prove to be 
an acceptable substitute for artillery and 
enable Germany to keep up with, or per- 
haps ahead of, her neighbors. 

The first attempts were aimed at co 
ordinating the activities of the various 
groups and arousing the interest of in- 
dustry in the rocket program. This met 
with very little success. At that time it 
became evident that much work was 
needed on fundamental scientific re- 
search in the jet-propulsion field. For 
these reasons the German Army estab- 
lished, in 1932, a rocket proving ground 
at Kummersdorf West and gathered the 
best of the German scientists to work 
there under the technical direction of 
W. von Braun, 

Intensive work was begun on the 
fundamental research necessary to pro- 
vide a firm basis for the development 
of long-range, liquid-fueled rockets to 
survey the operational safety required 
and to construct the first models. In the 
summer of 1934 the first liquid-fueled 
rocket of this program, the A-2, was 
launched. This was a rocket of 650 
pounds’ thrust, stabilized by a large, 
direct-connected gyro. It reached a 
height of 6,500 feet. 

The work was proceeding so fast that 
it became evident that Kummersdorf 
West was too small. Accordingly, in 
1935 a new experimental station was set 
up at Peenemiinde, an island in the Bay 
of Stettin off the Baltic Sea, where all 
further work was done. The station was 
under the codperative control of the 
Ordnance Department and the Luft- 
waffe. 

In 1938, the next rocket of the serias, 
the A-3, was launched and reached a 
height of over seven miles. This was 
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similar to the A-2 but had smaller gyros 
with servo control of fins in the gas 
stream. Based on this, plans were made 
for the A-a, a large rocket with a pay 
load of one ton and a range of about 
200 miles. 

It was realized, however, that too big 
a step could not be taken at once. Hence 
the A-5, which was to all intents and 
purposes a small replica of the proposed 
A-4, was built to test propulsion and 
control principles for the larger weapon. 
Many of these were built and flight- 
tested up to 1942. This rocket had an 
improved control system similar to that 
of the A-3 and was somewhat larger, 
having a thrust of 3,300 pounds lasting 
45 seconds. 


Chronology of the A-4 


World War II began in 1939. The for- 
tunes of the A-4 for the next few years 
can best be summarized by the follow- 
ing chronology from September 1, 1939, 
to August 20, 1941: 

Sept. 1, 1939—War with Poland begins. 

Sept. 5, 1939—Peenemiinde declared to be a 
wartime urgency. 

Oct. 5, 1939—Capitulation of Warsaw. 

Nov. 13, 1939—Hitler orders the curtailing of 
Peenemiinde. 

June 21, 1940—France surrenders. 

July 1940—Peenemiinde dropped from the pri- 
ority list. 

Autumn 1940—Battle of Britain. 

Feb. 1941—Work at Peenemiinde receives spe- 
cial priority. 

June 22, 1941—War with Russia. 

Aug. 20, 1941—Hitler demands greater em- 
phasis on work at Peenemiinde. 


It is interesting to note how the em- 
phasis on rocket work followed the for- 
tunes of war up and down. In the fall of 
1941 Peenemiinde received the highest 
priority—but so had many other projects 
so Peenemiinde still had to wait its turn 
for materials and men. A budget of 50 
million Reichsmarks 
was submitted, but in 
spite of the high prior- 
ity on its work only a 
miracle could permit 
the allocation of such 
an amount, and Peene- 
miinde had to be satis- 
fied with half of what it asked for. 

About this time the German Army 
became hard-pressed for men, and it was 
difficult for Peenemiinde to keep its 
workers out of the draft. The problem 
was eventually solved by the army sup- 
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eMr. Ruiz is associated with the General 
Electric Company, Schenectady, N. Y. This 
article is based on an address given before 
the American Institute of Electrical Engineers. 
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plying soldiers who worked as civilians. 
To continue with the chronology: 


Feb. 1942—First launching of an A-4 missile a 
failure. 

Mar. 1942—Army High Command loses con- 
fidence in possibilities of the A-4. 

Apr. 15, 1942—Hitler orders planning for mass 
production and military use of A-4. 

Oct. 3, 1942—First successful launching of an 
A-4. 

Jan. 1943—-Constitution of Special Central 
Committee for expediting A-4 work. 
Feb. 1943—Stalingrad recaptured by the Rus- 

sians. 
Feb. 1943—Unlimited financial resources put 
at Peenemiinde’s disposal. 


Until 1943, the A-4 program had been 
greatly hampered by the vacillations of a 
fickle Fuhrer who knew nothing of the 
technical problems involved. He made 
his decisions based on the current for- 
tunes of war. He listened to those of his 
advisers who gave him the best-sound- 
ing story, and each of them had his own 
axe to grind. From this time on, how- 
ever, the program was backed strongly 
by Hitler and the High Command, and 
the work was only hindered by the ina- 
bility to procure materials. The demands 
made for mass production of A-4’s were 
far in excess of the country’s capacity. It 
was difficult enough to allocate materials 
for 5,000 missiles a year, let alone for the 
50,000 requested. 

But a project of this magnitude could 
not remain unnoticed indefinitely. In 
May 1943, the British Intelligence be- 
came aware of Peenemiinde. Vapor 
trails had been observed in Sweden, and 
the cause was soon deduced and the 
source located. 

In the middle of August 1943, a large- 
scale air raid was launched against 
Peenemiinde. It was reported at the time 
that the installations had been destroyed 
and many men had been killed. Be that 
as it may, the station was in complete 
operation again in October, and the Ger- 
mans have since stated that very few of 
the top men were casualties. 


Transition Period 


The summer and fall of 1943 marked 
the transition period between the devel- 
opment and the production of the A-4. 
It was recognized that this rocket was 
far from ideal—Von Braun has com- 
pared it to the bombing planes of World 
War I. But the missile was usable, and 
the state of the war was such that no 
further time or money could be afforded 
for major improvements. Germany’s 
mastery of the air had long since gone, 
and the A-4 was one of the few ways in 
which she could strike back at England. 





Accordingly, the next year was spent 
in organizing for full-scale Production, 
One factory was to be at Peenemiinde 
with others scattered over the rest of 
Germany. The program was beset with 
many difficulties. On the engineering 
side, 60,000 to 65,000 drawing changes 
were made during this period. On the 
material side, plans were constantly be. 
ing changed because of scarcities, Op 
the personnel side, the man-power short. 
age was becoming more acute. 

In addition, air raids were getting 
heavier and more frequent. The German 
armies were continually being pushed 
back. The immense launching site 
planned for Cherbourg was captured 
before it was ever used, and the Rus. 
sians overran Riga before the factory 
built there was put into operation. But 
the program was fanatically carried on, 
Firings still continued at Peenemiinde 
to work out the bugs, to develop the 
best operational procedure, and to train 
Army units to maintain and use the 
missiles. 

When the first A-4, or V-2 as it be. 
came known to the people of allied 
countries, fell on England, it was nota 
surprise to the military authorities. The 
first large air raid on Peenemiinde was 
followed during the ensuing year by 
many more raids. Attacks were made 
not only on the test station but also on 
factories and supply-parts plants, such 
as the famous raid on the ball-bearing 
plant at Schweinfurt in March 1944. 

But it was in June of 1944 that the 
secret was finally unveiled. Due to a 
control failure, one of the rockets took 
an erratic course and burst in the air 
over Sweden. The Swedes, ever mindful 
of their “neutrality,” insisted that the 
pieces of this weapon of war be removed 
from their territory at once, and re- 
quested the British to take care of the 
matter. 

From these pieces, the Royal Aircraft 
Establishment was able to reconstruct 
the rocket, thereby determining its size, 
design features, and performance. When 
whole rockets were captured at the end 
of the war, this reconstruction was found 
to be remarkably accurate. 


Eprtor’s Note.—For information of 
the American program of testing the 
V-2 rocket, readers are referred to 
“Rockets in the Desert” by Lieut. Col. 
Harvey Rivkins, which appeared in the 
March-April 1947 issue of ORDNANCE 
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by 
Col. William L. MeCulla 


+ 


This institution was estab- 
lished to meet the definite 
need for understanding 
and complete knowledge 
of America’s potential ca- 
pacities in order to make 
secure the future of our 
country. 


. 


NE of the most quoted clichés is, 

“the military is always preparing 
to fight the last war.” The Joint Chiefs 
of Staff were determined that such 
would not be the case after World War 
II. They felt that the study of strategy 
and the employment of the combined 
arms was inadequate for their top ofh- 
cers, and that military planning on a 
national level required the integration 
of United States foreign policy and mil- 
itary policy. 

To this end the Joint Chiefs invited 
the Department of State to participate 
in the operation of a college to make 
available such training for selected ofh- 
cers. 
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The National War College 


New Powerhouse of American Grand Strategy 


On February 1, 1946, the Secretary 
of State accepted the invitation, and on 
July 1, 1946, this highest-level, joint 
educational institution was formally 
designated the National War College. 
It is located in the building which for- 
merly housed the Army War College 
in Washington, D. C. 


Its Mission 
The mission assigned the new insti- 


tution is, first, to prepare 
ground, air, and naval officers for the 


selected 


exercise of command and the perform- 
ance of joint staff duties in the highest 
echelons of the armed forces; and, sec- 
ondly, to promote the development of 
understanding between high echelons 
of the armed forces and those other 
agencies of Government and industry 
which are an essential part of a national 
war effort. 

Vice Adm. Harry W. Hill, former 
commander of the Fifth Amphibious 
Force, who commanded the attack 
forces in the assault and occupation of 
Tarawa, Eniwetok, Saipan, Iwo Jima, 
and Okinawa, was designated com- 
mandant of the college, with Maj. Gen. 
A. M. Gruenther, formerly Gen. Mark 
Clark’s chief of staff in the North Afri- 
can and Italian campaigns, and Brig. 
Gen. T. H. Landon, 
mander of the VII Bomber Command 
in the Central Pacific, as deputy com- 
mandants. George F. Kennan, coun- 
selor of the American Embassy in Mos- 
cow, was returned to become the dep- 
uty for foreign affairs. He has since 


former com- 


been designated as chief of the recently 
organized planning section of the State 
Department. 

“Grand strategy” has been defined 
as the integration of the policies and 
power of a nation so that a resort to 
war is either rendered unnecessary or 
is undertaken with the 
chance of victory. This concept may 
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well be considered the principal con- 
cern of the National War College. 

To arrange a curriculum designed 
to accomplish the mission assigned was 
a formidable task, for the several fac- 
tors which influence national policies— 
not merely military policy—must be pre- 
sented in proper perspective without 
overemphasizing some or depreciating 
others. This must be accomplished so 
that the students may acquire a broad 
background and understanding to be 
used in studying current problems and 
in reaching decisions based upon na 
tional rather than purely military ob 
jectives. 


Objects of the Course 


The course must develop the close 
interdependence of foreign and domes 
tic policy, not only with each other but 
also with military policy, It must, fur- 
thermore, demonstrate how military 
power supports U, S. foreign policy and 
how and why it must be ready to meet 
the exigencies of this policy. It must 
assist in formulating national objec- 
tives and pointing out how our military 
power may be applied to secure them. 

Recognizing the magnitude of the 


The National War College was established in what was formerly the Army War College buildings situated in Washington, D. C. 
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task, one of the first steps which Ad- 
miral Hill and his deputies took was 
to outline, in broad strokes, their idea 
of one approach to the problem and 
forward this to about fifty outstanding 
Americans, requesting their comments 
and suggestions. Often times these took 
the form of conferences held not only 
in Washington but at various universi- 
ties and cities throughout the country. 
Their comments were 
not restricted to the 
subject matter of the 
course and its presen- 
tation. They also rec- 
ommended individuals 
to serve on the board <= 
of consultants and oth- 

ers, including those civilians who were 
to become an integral though tempo- 
rary part of the faculty in order to pre- 
sent certain phases of instruction. 


Board of Consultants 


The board of consultants was formed 
under the chairmanship of James P. 
Baxter, III, president of Williams Col- 
lege and author of “Men Against 
Time,” a chronicle of the wartime 
activities of the Office of Scientific Re- 
search and Development, of which he 
was official historian. 

Other members were Prof. Arnold 
Wolfers, Yale University; Dr. Calvin 
B. Hoover, dean of the graduate school, 
Duke University; Prof. William L. 
Langer, Harvard University, wartime 
chief of the Research and Analysis 
Branch, OSS; and Dr. Walter L. 
Wright, Princeton, since 1943 chief 
historian of the War Department. 

With the guidance and assistance of 
this board and others, the commandant 
and his staff arranged the course with 
the first term primarily nonmilitary and 
the second predominantly military in 
scope. However, in keeping with the 
mission, neither term was entirely mili- 
tary or nonmilitary, but rather each 
term was planned to stress the intimate 
relationship of one aspect to the other 
and to present, in proper perspective, 
the factors of grand strategy. The 
methods of instruction which, in addi- 
tion to the lecture courses and commit- 
tee work familiar to all who have at- 
tended service schools, incorporated 
“seminars” that, in general, are more 
familiar to the graduates of civilian 
colleges. 

For this purpose the class was di- 
vided into eight groups of about a 
dozen officers, each being under the 
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leadership of one of the four civilian 
members of the faculty. Each student 
was assigned a subject for individual 
research and on which he was to pre- 
pare a report. As these subjects were 
all related, they later formed the basis 
for the solution of a problem assigned 
to each of the seminars involving many 
phases of national policy. 

In addition to the well-qualified off- 
cers of the armed forces who are mem- 
bers of the staff and faculty, outstand- 
ing civilians have been integrated to a 
much greater extent than heretofore in 
other service schools. Four were pre- 
vailed upon to take a leave of absence 
from their own universities and become 
full-time members of the faculty for the 
first semester. They were Prof. Hardy 
C. Dillard of the University of Vir- 
ginia, who acted as director of studies, 
and Drs. Walter L. Wright, Sherman 
Kent, and Bernard Brodie. 

The third source of instruction talent 
has been the visiting lecturers who were 
carefully selected not only for their 
profound knowledge of the assigned 
subject but also for their demonstrated 
ability to present it briefly, interestingly, 
and in a stimulating manner to their 
audiences. 

Regarding the student today at the 
National War College, the require- 
ments for selection are high and those 
responsible for making the selections 
weighed them carefully to ensure that 
those selected had demonstrated their 
capacity for positions of great responsi- 
bility in various assignments through- 
out the Government. 

The class is composed of thirty offi- 
cers from each of the armed forces— 
Army, Navy, and Air Force—and ten 
Foreign Service officers from the State 
Department. Several Marine colonels 
were included in the Navy quota, and 
the Air Force sent some nonflying offi- 
cers. Eight of the Air Force officers 
were brigadier generals while the re- 
mainder of those from the armed 
forces were in the grade of colonel or 
captain. The Foreign Service officers 
from the State Department were pre- 
dominately of grades II to IV. 

Members of the different services are 
distributed among the various seminars 
and committees to ensure the fullest 
possible exchange of ideas and opin- 





Colonel McCulla is the chief of the* Small 
Arms Branch, Ordnance Industrial Division. 
He was among the first students to graduate 
from the newly established National War Col- 
lege at Washington. 





ions, and to expose every one to yagi 
ous methods of working together 1 
find common, acceptable solutions to 
their mutual problems. 

The composition of the comm 
including the chairmen, is changed fre. 
quently so that each officer will know 
his classmates well and not merely be 
acquainted with them. Participation in 
midday athletics, car pools, and social 
activities fosters this mutual respect and 
understanding among 
the various officers. 

The two Ordnance 
officers in the first class 
were Cols, William J. 
Crowe and William |. 
McCulla. In the pres 
ent class are Cols, Em. 
erson Cummings and J. H. Hinrichs. 

The college’s second semester, while ‘ 
predominantly military in character, 
did not neglect international politics 
and other phases considered during the 
fall term but rather integrated them as 
required in “grand strategy.” This part 
of the course was more nearly an ex. 
tension and expansion of previous in. 
struction at the Army and Navy War 
Colleges than the work during the fall 
term. However, the change was great, | 
There were five main phases in the 
spring term: current political affairs, 
science and the armed forces, employ. 
ment of joint forces, the Military Es 
tablishment, and strategy, policy, and 
planning. -. 

In addition to studying the impact of 
recent scientific developments and new) 
weapons on the conduct of war, a cot 
siderable portion of the time was spent) 
on the problem of how, during a pose am 
ble future emergency, to best mobilize @ 
and utilize the available scientific talent +4 
for the over-all good of the Nation. Ve 

Consideration of the Military Estab a 
lishment was more inclusive than the; 
name implies as it also considered the WR 
apportionment of effort and resources) 
between the civilian and military for) 
maximum benefit to the country as a7 
whole. 











Study of Strategy 


The largest amount of time was spe 
in the study of strategy, policy, al 
planning on the highest level and iFy 
cluded the solution of complex proby } , 
lems involving many conditions an: 
assumptions which have not heretofort 
been considered by the armed force 
and which have never been integrated ' 
by any one educational institution. 
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-_ One of the youngest organiza- 

7 tions in our Army, the Trans- 

nce portation Corps from its in- 

las . ception was faced with the 

uy. + most prodigious transportation 

. ee job in history, and its out- 

sm- ? standing achievements in ac- 

chs, complishing this mission have 

me 4 already given birth to a new 

tics tradition and legend. 

the 

- It is literally impossible to 

art ‘ 

« contemplate the magnitude of 

in- the task of moving our armed 

Nar forces and all the needed war 

os supplies both here and abroad. 

re For instance, in the zone of 

is, interior, over ten million men 

oy. and women were transported 

Es. , ‘ ' 

ind to induction stations, recep- 
tion centers, and _ training 

t of camps. More than seven mil- 






lion people were transported 
by the Army from the U. S. to 







overseas theaters of war be- 






tween December 1941 and 
August 1945. 














The difficulties the 
Transportation Corps’ en- 


which 





countered as a result of the 






war were great, and the man- 






ner of overcoming them was 






truly remarkable. 











Something of that story is told 


here so that the lessons the 






Corps learned the hard way 






may contribute to our na- 






tional security in the unrestful 






and uncertain future. 
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Long trains like this, hauled by giant locomotives, under the control of the Transportation Corps, carried the munitions Of wufbountry fi 











American-built locomotive isffoate a d 


An Indian elephant served the Military Railway Service very 
well as a switching engine at a railhead in Assam, India. 








This dry-land ship was designed to teach cargo-handling and loading-machinery techniques. This jeep, ° 
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NS of wffyntry from factories to seaports. 


Amphibious trucks did yeoman service for the TC in unloading 
ships lying offshore and bringing cargoes directly to supply dumps. 


Civilian personnel were used wherever practical. Here a French 
engineer operates an Army locomotive under American supervision. 


; om 


can pull three loaded freight cars. 
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Modified LST’s fitted with tracks were known as sea- 
trains and could carry railroad cars to beachheads where 
they could be rolled directly ashore onto near-by rail lines. 
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Above, ships were loaded and 
unloaded overseas by port bat- 
talions that performed tasks that 
were herculean. The air-sea res- 
cue craft, left, was used to train 
Transportation Corps personnel. 











The steady march of convoys around the world carried the supplies that overwhelmed our enemies and brought victory. 
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by 
Col. Harry N. Rising 


¥ 


“The need for constant 
improvement in Ordnance 
service to the Army is a 
never-ending story.” 


8 


HE Ordnance Department Board 

devotes its full time and energy to 
determining ways and means by which 
the Ordnance Department may render 
better service to all of the components 
of the Army which it supports both in 
war and in peace. Recommedations be- 
lieved to be necessary for the improve- 
ment of Ordnance service are sub- 
mitted to the Chief of Ordnance. 

It should be kept in mind that the 
board is in no way concerned with re- 
search, development, or test of any item 
of matériel produced or procured by 
the Ordnance Department for the com- 
mon user. There is, however, a limited 
but important field for the board to 
explore, 
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The Ordnanee Department Board 


For Better Service to All Army Components 


This field can best and briefly be de- 
scribed as “Ordnance service” and in- 
cludes analysis and summation of the 
reports on consumption of ammunition, 
major items, and spare parts in the sev- 
eral theaters during World War II; the 
review and improvement of all Ord- 
nance publications; and the study and 
survey of ways and means for Ord- 
nance troops to use their normal or im- 
proved equipment better in order to 
accomplish their missions. 

The need for constant improvement 
in Ordnance service is a never-ending 
story. The problems encountered dur- 
ing the recent war of providing Ord- 
nance service to all the arms through- 
out the world and in every type of cli- 
mate indicated the need for Ordnance 
equipment that would be capable of 
satisfactory operation in extremes of 
temperature and humidity. 


Substitutes Improvised 


To satisfy unusual conditions, Ord- 
nance troops often found it necessary 
to use expedients in the modification 
of standard ordnance items and to im- 
provise substitutes where necessary. 
These expedients in some cases in- 
volved major rebuilding in order to 
assure the adaptability of the item to 
special conditions. 

The vast experience in field service 
gained by Ordnance officers throughout 





Colonel Rising, the commanding officer of 
Watervliet Arsenal, N. Y., was formerly presi- 
dent of the Ordnance Department Board, 
Aberdeen Proving Ground, Md. 





the world is being collected, collated, 
and made available to the Ordnance 
Department by the Ordnance Depart- 
ment Board. 


Saving Man-Hours 


As a result of the initiation of ques- 
tionnaires to experienced Ordnance of- 
ficers, many varied approaches have 
been made to the understanding of the 
special problems that confronted these 
officers and the solutions they made in 
the field. Evaluation of the standard 
items of Ordnance tools and equipment 
employed during the war indicates that 
a considerable field has been uncovered 
where a resultant saving in man-hours. 
and in money can be effected by using 
improved modern tools and new de- 
velopments in industry. 

One direct result of overseas Ord- 
nance service during the war has beem 
the improvement in Ordnance supply 
and in maintenance operations and pro- 
cedures. Methods and techniques em- 
ployed to render timely service in iso- 
lated combat areas, far removed from 
the normal conditions encountered in 
the zone of the interior, have made it 
necessary for some elements of such 
Ordnance service to be simplified and 
highly flexible. It has been ascertained 
that many of the stock control methods 
that worked smoothly in the United 
States were believed to be too cumber- 
some for detailed use in an overseas 
installation where time and man power 
were at a premium. 

The Ordnance Department Board is 
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currently analyzing such overseas oper- 
ations in order to extract the more 
worth-while means and _ techniques 
which were so ably applied to improve 
the service rendered throughout the 
overseas communication zones and 
army areas. 

A constant review of comments from 
the field is conducted at the Ordnance 
Department Board in order to make 
certain that all data are compiled and 
catalogued in such a manner that the 
more outstanding results of improved 
wartime Ordnance service are made 
available. 


Transportable Ordnance 


With the current prospect of a highly 
mobile type of warfare in the future, 
and the operation of many small units 
widely dispersed from the parent fight- 
ing force, it has become more apparent 
that all items of Ordnance maintenance 
must be readily transportable by land 
and by air. With the prospect for the 
various components of the arms and 
services being widely separated prior 
to contact with the enemy and only 
concentrating immediately prior to 
battle, improvements that accomplish 
weight reduction of ordnance items are 
continuously sought. 

Organizational, field, and base main- 
tenance operations assume a new aspect 
in the light of such wide dispersion of 
units with the poss‘bility that the trend 
toward evacuation of major items of 
ordnance rather than field repair may 
become the standard operations pro- 
cedure for all Ordnance service. 

It may thus be recognized that the 
questions raised by such a drastic re- 
vision of current standard practices will 
necessarily change the structure of the 
Ordnance organizations that render the 
var‘ous types of Ordnance service in an 
active theater of operations. 

One of the postwar missions of the 
Army Ground Forces is the revision of 
many tables of organization of the va- 
rious components of the Army. This 
action has necessitated a complete re- 
view of the corresponding Ordnance 
organizations that accompany or sup- 
port these forces in the field. In addi- 
tion to the insertion of many new items 
of tools and equipment resulting not 
only from the development of expedi- 
ents during the war but also from pro- 
gressive industrial improvements in the 
design and quality of tools and equip- 
ment, there exists a requirement for an 
over-all analysis of the personnel re- 
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quirements of all Ordnance organi- 
zations. 

The Ordnance Department Board 
does not enter into the field of pure 
design and research of items of equip- 
ment used by arms and services other 
than Ordnance. The board definitely 
does consider the necessity for improve- 
ment and supplement of items of equip- 
ment used exclusively by Ordnance 
troops in the field. This is a matter of 
prime consideration by the board. 
Studies of work efficiency that is pro- 
duced by an item of equipment is used 
as a direct measure in the worth of 


- such equipment to Ordnance troops in 


the field. 

With the altering needs of Ordnance 
service resulting from the changing tac- 
tical field organizations of the Army, 
modifications in the military character- 
istics and specifications of all types of 
Ordnance service items are essential. 

It is recognized that outmoded tools 
and equipment must be replaced by im- 
proved models which will remove the 
limitations imposed by the meager field 
facilities that may be envisioned in any 
future theater of operations, With this 
principle in view, active liaison is main- 
tained with appropriate field organiza- 
tions on the one hand and with the 
research and development organiza- 
tions responsible for the procurement 
of ordnance on the other. 


Observation and Study 


Observation and study of the actual 
application of equipment recommended 
for standardization and issue is super- 
vised by the board. A practical service 
test is made by the utilization of troops 
within a technical service unit that is a 
part of the board’s immediate resources 
or by actual placement of such equip- 
ment in the hands of troops of the 

™, armed forces. 

It may be noted that 
in the conduct of a spe- 
cific project designed to 
enhance the service ren- 
dered to a field organi- 
zation, concise and complete infor- 
mation concerning the actual use to 
which the item is placed in the field is 
obtained from all interested agencies. 
In this consideration, changing trends 
of tactical developments of every size 
and category of units of the Army are 
considered in order to ensure that no 
contingency is overlooked in the actual 
use of the item under general and spe- 
cific field conditions. A major objective 


in this analysis is adherence to the prin, 
ciple of extreme mobility, 

The Ordnance Department Board js 
placing emphasis upon the review of al 
Ordnance doctrine relative to the - 
ployment of publications 
by Ordnance field organ- 
izations, The object will 
be over-all simplification 
not only in format but 
also in the number of 


such publications that a 5 


need be carried by an ~ 





organization which performs a given 
field mission. 

Comments from field commanders 
have stressed the need of adequate tech. 
nical manuals which include all data 
needed for the proper servicing and 
maintenance of ordnance. But the same 
commanders believe that much of the 
catalogue material they receive in a. 
tive organizations is superfluous, 


The Projects Division 


The principal operating section of 
the Ordnance Department Board is the 
Projects Division. The chief of this 
division uses the services of associate 
members who are junior officers with 
varied specialized experience. These 
project officers collect information and 
conduct tests that provide material for 
reports upon assigned subjects, 

In addition to the general Ordnance 
service functions already described, the 
Ordnance Department Board is sepa- 
rately charged with several phases of 
bomb-disposal activities, Consequently, 
a Bomb Disposal Division is incorpo- 
rated in the structure of the board. 

The activities for which the Bomb 
Disposal Division is responsible include: 
(1) Collection, evaluation, and dissemi- 
nation of information on the disposal 
of explosive munitions; (2) The devel- 
opment of disposal methods and special 
equipment for handling all explosive 
items; (3) Procurement, preservation, 
storage, and issue of all special bomb-dis 
posal equipment; (4) Editing and prep- 
aration of information on bomb-dis 
posal activities; (5) Revision of bomb- 
disposal manuals; and (6) Field opera- 
tions in connection with special bomb- 
disposal problems for the Office of the 
Chief of Ordnance. 

The Ordnance Department Board is 
quartered with the Ordnance School at 
Aberdeen Proving Ground, Md. The 
board occupies the second floor in the 
east wing of the building which ’ 
shown in the accompanying illustration. 
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Atomie Researeh Center 


prookhaven Laboratory Will Unlock Many Nuclear Secrets 


ROOKHAVEN National Labo- 
ratory for atomic research, a 
Government-owned, government-finan- 
ced project operated by Associated Uni- 
yersities, Inc., under contract with the 
United States Atomic Energy Com- 
mission, is under construction on the 
éo00-acre site of Camp Upton, Long 
{sland, N. , A 

The laboratory will provide to uni- 
versities, industries, and other research 
organizations in the New England and 
Middle Atlantic states a training and 
research center for the investigation of 
atomic energy. It will be equipped with 
facilities beyond the reach of individual 
institutions. 

Trustees of Associated Universities, 
Inc., and officers of the laboratory ex- 
pect it ultimately to have a permanent 
scientific staff of 300, a visiting staff 
from codperating institutions of 200 or 
more, 500 laboratory technicians, and 
administrative, service, and mainte- 
nance personnel numbering about 1,000, 
Some one hundred scientists will have 
been assigned by fall of 1947. Scientific 
activities, including the design of the 
atomic pile and other large equipment, 
are already under way, under the di- 
rection of Dr. Philip M. Morse, director. 

The research program of the labora- 
tory will be directed primarily to the 
development of fundamental 
scientific information on the nature and 
properties of atomic energy and other 
applications of atomic techniques to 
physics, chemistry, bi- 
ology, and medicine. 
From such research 
will come a_ better 
understanding of 
atomic energy and nuc- 
lear reactions, of me- 
thods for controlling disease and animal 
and vegetable life, improvement of ma- 
terials and techniques for producing 
atomic power and preparing radioactive 
isotopes—the variant forms of an ele- 
ment differing only in atomic weight. 

The Brookhaven National Laboratory 
will provide facilities for basic research 
in the physical, chemical, biological, 
medical, and engineering aspects of 


new 
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Associated Universities, Inc., 
which will operate the Brook- 
haven National Laboratory, is a 
nonprofit corporation formed by 
nine major eastern universities. 
Other universities, as well as 
private and public institutions, 
will also participate in the re- 
search planning and the use of 
the research facilities. The nine 
member universities are: Co- 
lumbia, Cornell, Harvard, Johns 
Hopkins, Massachusetts Institute 
of Technology, the University of 
Pennsylvania, Princeton, the Uni- 
versity of Rochester, and Yale. 











atomic science and for the training of 
scientific workers in these fields. 
Present plans call for the construction 
of a graphite-uranium pile and an as- 
sociated “hot” laboratory where radio- 
active isotopes may be separated. A 
second pile with one hundred times the 
neutron flux of the first is also planned. 
Other projected facilities, the designs 
of which are major research problems 
in themselves, will include a 30- to 40- 
million electron volt cyclotron; an elec- 
tronuclear machine capable of accelerat- 
ing either electrons or positive particles 
(possibly both) to energies of a billion 
volts; a 600- to 1000-million electron 
volt synchrocyclotron; possibly a 10- to 
20-million volt Van de Graaf (electro- 
static) generator; and diverse apparatus 
and instruments for use in research 
with these machines and their products. 
The laboratory’s two nuclear reactors 
(or chain-reacting atomic piles), one of 
low and one of high intensity, will be 
an integral part of the research equip- 
ment. Radioactive substances prepared 
in these piles will be used primarily at 
Brookhaven for the research program. 
The first reactor will be a graphite- 
uranium pile. Of simple and flexible de- 
sign, it will provide research facilities 
during the period of experimentation 
and development necessary before the 
high-intensity machine can be con- 
structed. It will have continuing useful- 
ness for work not requiring the maxi- 
mum possible flux. Initial operation is 
expected to begin in 1948. 


The special “hot” laboratory will be 
used for the chemical purification of 
radioactive substances prepared in the 
pile. It will be part of the first reactor 
program. 
work which can be con- 
ducted with this initial reactor will in- 


Research 


clude: (1) Preparation of radioact've 
substances to be used as the basis for 
programs in chemistry, physics, biology, 
and medicine; (2) Study of the nature 
of atomic nuclei through investigation 
of the nature of the neutron and its 
interaction with matter; (3) Determi- 
nation of the limitations in the indus- 
trial 
through 


production of atomic 


power 


investigation 
of changes produced in 
metals and other struc 
tural materials when 
placed within the pile: 
(4) Exploration of! 
medical uses of neu- 


trons and the use of neutron beams to 





explore the structure of metals. 
Design of a second reactor with a 
neutron flow and power density hun- 
dreds of times greater than that of the 
first will begin at once, This high- 
intensity pile will incorporate facilities 
for investigation of the fundamental 
engineering problems involved in 
power production and in the prepara- 
of fissionable as well as other 


special isotopes. 


tion 


A 60-inch cyclotron which will ac- 
celerate particles to 30 million electron 
volts will be used for the preparation of 
those radioactive isotopes which cannot 
be produced with a nuclear reactor. 

Many research problems depend upon 
the use of highly radioactive materials 
in concentrated form which cannot be 
produced in an atomic pile. The 60- 
inch cyclotron will more than double 
the number of isotopes available for use 
and study at the laboratory. 

In addition to this “small” machine, 
which is now practically standard 
equipment for most large atomic labora- 
tories, design research has already be- 
gun on one or more machines which 
will equal any now existing or under 
construction. 
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An Early Breechloader 





The Soper Rifle 


Sixty Rounds a Minute in 1370 


a 


by 
8. Basil Haw 


Private collector and student of antique 
arms, Sidcup, Kent, England. 


» 


Twenty-four hours prob- 
ably made the difference 
between fame and ob- 
scurity for this outstand- 


ing old weapon. 


. 


ROMINENT among those who 

greeted with great disfavor the 
adoption of the Martini-Henry rifle by 
the British services in April 1871 was 
William Soper, a gunmaker of Read- 
ing, Berkshire. He had submitted a 
breechloader of his own design for the 
trials of 1866, only to have it rejected 
on certain technical grounds, Profiting 
by this experience, he had set to work 
to redesign and modify his rifle and 
had a specimen ready for the trials of 
1868. Unfortunately, owing to some un- 
recorded oversight, he submitted the 
new model one day beyond the time 
limit set down, and it was accordingly 
debarred from the trials. It is with this 
second model principally that the fol- 
lowing notes will deal. 

Very little information is available 
regarding William Soper himself, His 
name first appears in the Reading di- 
rectory as a gunmaker in 1867 and van- 
ishes from it in 1884, his firm being 
located at 23 Friar Street during the 
whole of the period. 

He makes his first appearance in the 
records of the British Patent Office with 
Patent No. 2151 of 1865, granted to him 
for a form of breechloading mechanism 
which could be modified to take either 
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pin-fire shotgun or center-fire rifle car- 
tridges. 

This mechanism was based on the 
use of a vertically sliding breechblock of 
more or less orthodox design which was 
operated by a form of under lever. It 
embodied a rather curious type of ham- 
mer which operated upward and which 
was completely enclosed in the body of 
the mechanism under the chamber of 
the barrel, being cocked simultaneously 
with the opening of the breech by 
means of a connecting link attached to 
the operating lever. 

The writer thus far has never encoun- 
tered a specimen of this particular de- 
sign in manufactured form. Nor, up to 
the time of writing, is he able to state 
whether the rifle which Soper submitted 
to the trials of 1866 was constructed on 
this principle or not. 

It is conceivable, however, that the 
latter was based on his original design 
(or a variation), since there is a gap of 
more than three years between his first 
patent and the one covering his second 
and far better known rifle (No. 3637 of 
1868). 

The model which Soper had intended 
to enter for the trials of 1868 was fitted 
with a breech mechanism radically dif- 
ferent from that of his original patent, 
though there are superficial points of 
resemblance between certain details of 
the lock mechanism, etc., of both arms. 
It belonged to the relatively widespread 
class of weapon whose breech was closed 


by means of a laterally swinging block 
In the case of the Soper, the receiver 
consisted of a trough-shaped shoe on tp 
which the breech end of the barrel was 
threaded. 


The Breechblock 


The breechblock itself—considerah)y 
shorter than that of the Snider—w, 
pivoted on a stout pin running through 
two abutments on the right-hand sid 
of the shoe, a projection on its opposite 
side resting securely between two cor. 
responding abutments on the left-hand 
side of the shoe. The general outling 
of breechblock and shoe bear, inciden. 
tally, a rather remarkable resemblance 
to those of the Cornish rifle of 1866, 

An ordinary military nipple was 
screwed into the rear face of the breech. 
block in line with the axis of the bor, 
An advantage claimed for the use of 
this nipple was that it could be covered 
by the regulation “snap cap” for prac 
tice purposes. Through it passed a 
freely floating firing pin on which was 
turned a small collar which (at the re 
tracted position of the firing pin) rested 
against the front face of the nipple. 

This device—on which Soper laid 
some stress—was designed to obviate 
the escape of gas from a faulty cap 
blowing back along the line of the fir 
ing pin by causing the collar to set back 
against the front face of the nipple. 

The breech and lock action of the 


Soper rifle were comprised of twenty- 





The action of the Soper rifle, showing the swinging breechblock with nipple, 
the hammer at full cock protruding from its recess, and the operating lever. 
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three parts, of which 
only two were 
springs. The employ- 
ment of the regula- 
tion Enfield V-type 
mainspring and the 
absence of spiral 
springs throughout 
the entire mechanism 
received the favorable 
comment of many 
contemporary experts 
—prejudice against 
spiral springs being 
somewhat strong in 
those days. The entire 
mechanism was both 
simple and sturdy. It 
was quite impossible 
to fire the cartridge 
unless the breechblock was locked se- 
curely home. 

As already noted, the Soper was ex- 
cluded from the Government trials of 
1868, but an article which appeared in 
the journal, Engineering (January 13, 
1871) states that it had passed success- 
fully the “sand test” at the Wimbledon 
Volunteer Meeting of 1870 and had 
also been tested privately under condi- 
tions precisely similar to those em- 
ployed by the Select Committee. This is 
further confirmed in Greener’s “Mod- 
ern Breechloaders” (1871), in which it 
is stated: 

“Experiments have been made to test 
the strength of the breech arrange- 
ments, in which, on several occasions, 
200 grains of powder and a plug of lead 
530 grains in weight have been fired. 
Full service cartridges have also been 
fired, having the base cut open with a 
saw so that the gas has had a free pas- 
sage into the breech chamber, without 
in any way interfering with the action 
of the working parts. It was also se- 
verely tried by placing it under water 
for a fortnight and then leaving it for 
the next fortnight exposed to the action 
of the weather in the open air during 
the month of November, when, with- 
out oiling or cleaning in any way, it 
was repeatedly fired without miss or 
hitch of any kind occurring, the same 
tile having previously successfully 
passed through the ordinary sand test, 
as used by the Select Committee at 
Woolwich.” 

Soper was a member of the rst Berk- 
shire Volunteers (holding the rank of 
sergeant) and, owing obviously to his 
direct influence, his rifle was adopted 
at a relatively early stage in its career 





The breech 


open. 
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by that unit for use in the competitions 
at the old Wimbledon Volunteer Meet- 
ings. Of its performance on these occa- 
sions a certain amount of record exists, 
which brings particularly to the fore its 
main characteristic—the extraordinary 
rate at which it could be fired. 

An outstanding member of the Berk- 
shires’ squad was a certain Private War- 
wick, whose feats of rapid fire with the 
Soper rifle earned for him what the 
Berkshire Chronicle of July 29, 1871, 
described as the sobriquet of the “Berk- 
shire Mitrailleuse.” 

Soper exhibited his rifle at the Basing- 
stoke Exhibition of 1870 and there— 
according to a report which appeared in 
The Field (April 16, 1870)—a demon- 
stration of it was made by Warwick 
under the supervision of Wyndham 
Spencer Portal, Esq., with Major Grim- 
stone, R.A., acting as timekeeper, in 
which it was loaded and fired sixty 
times in one minute. The correspondent 
added that the same rate had again been 
attained in another demonstration in 
his own presence. 


A Remarkable Show 


The Soper rifle, in the hands of the 
1st Berkshire’s squad, put up a remark- 
able show at the Wimbledon Meetings 
of 1870, 1871, and 1872. It literally 
swept all before it in the rapid-fire com 
petitions and, in addition, showed itself 
to be a weapon of excellent accuracy. 
Contemporary newspapers commented 
most favorably on its performance—the 
London Standard remarking that “there 
is a strong feeling that justice has not 
been done to the Soper rifle, and an 
experiment which was made yesterday 
entirely tends to show that this weapon 
has exceeding merits.” 

It is very evident that Soper was 
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thoroughly aggrieved by the treatment 
which he had received at the Govern- 
ment’s hands in 1868. He had the ut- 
most confidence in the qualities of his 
invention and, being obviously a man 
of energy and determination, set out to 
bring his case as much as possible be- 
fore the public eye. 


Publicity 

Not content with the publicity which 
he had received from the excellent per- 
formance of his rifle at the Wimbledon 
Meetings and the favorable articles on 
it which appeared in various technical 
journals, he broadcast a pamphlet of 
his own composition, 

As a preliminary to this, he circular- 
ized seven engineers of repute (mainly 
connected with the chief railroads of 
the day) and thirteen leading firms of 
London gunsmiths with a question- 
naire. This consisted of thirteen queries, 
the first of which was the prudent one: 
“Are you personally interested, pecuni- 
arily or otherwise, in the success of the 
Martini or the Soper rifle?” The re- 
maining twelve queries dealt with vari- 
ous technical and mechanical points on 
which a comparison between the two 
rifles was invited. 

The replies were overwhelmingly in 
favor of his rifle, and he accordingly 
published them in tabular form in his 
pamphlet, together with a variety of 
quotations from contemporary press re- 
ports, etc. 

But all his efforts were fruitless, and 
his rifle was never adopted for any of 
the British services. The article in Engi- 
neering (1871), quoted earlier, states 
that “the inventor is constantly engaged 
in filling orders for the rifle in its new- 
est and most modified form” and it 
certainly enjoyed a modest reputation 
in sporting form, though the demand 
was never sufficient to encourage him 
to launch out into large-scale produc- 
tion. 

One can sympathize with Soper who 
was, after all, only one of the innumer- 
able victims of that craze for red-tape 
methods which so often besets the offi- 
cial mind, After this lapse of time, it is 
interesting to speculate whether his rifle 
would have been adopted in place of 
the Martini-Henry had it been per- 
mitted to take part in the trials of 1868. 

Viewed dispassionately, it seems likely 
that it would have had a very good 
chance of success. 

(Illustrations are from the January 
13, 1871, issue of Engineering.) 
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For Eminent Service We Salute 
These Industry-Ordnance Leaders 





Col. Philip Schwartz 


Col. Philip Schwartz is Ordnance Of- 
ficer of the Strategic Air Command, 
United States Air Force. He has had 
a long and distinguished career in avia- 
tion ordnance. During World War II 
he was Ordnance Officer of the Third 
Air Force and of the Eighth Air Force 
in England, and Chief Ordnance Of- 
ficer and director of armament of the 
United States Air Forces in the Euro- 
pean Theater. He was one of the 
founders of the Los Angeles Post, 
A.O.A. 

Chester H. Lang is a director of the 
Empire Post, A.O.A., and a vice-presi- 
dent of the General Electric Company 
at Schenectady. Well known in civic 
affairs, he became chairman of G.E.’s 
Defense Codrdinating Committee, later 
the War Projects Committee, to co- 
ordinate the many varied activities of 
that great company in World War II. 

Lieut. Col. Ralph Cook Scott of San 
Francisco, Calif., has served with dis- 
tinction both the Ordnance Depart- 
ment of the Army and the Army Ord- 
nance Association. He is the founding 
father of the Los Angeles Post. In 
World War II he commanded the 
Umatilla and Black Hills Ordnance 


Col. James S. Crawford 
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Chester H. Lang 


A. Y. Leech, Jr. 


Lieut. Col. Ralph C. Scott 


Depots and the Green River Ordnance 
Plant, Dixon, III. 

D. Luke Hopkins, a banker of Balti- 
more, Md., managed the Applied 
Physics Laboratory of the Johns Hop- 
kins University where the development 
of the VT fuze was carried to success- 
ful conclusion. 

Lieut. Col. Carroll J. Williams, Rock 
Island Arsenal, Ill., served as assistant 
Ordnance officer of the V Army Corps 
in Europe for more than three years. He 
is presently engaged in plant engineer- 
ing activities at Rock Island Arsenal. 

Col. James S. Crawford, U.S.A., Re- 
tired, is president of the Yankee Post, 
A.O.A., and former chief of the Boston 
Ordnance District. His outstanding 
Ordnance career is measured by the 
deep admiration of his many friends in 
the Ordnance fraternity. During World 
War II he was commanding officer, 
Iowa Ordnance Plant, and Ordnance 
Officer, New York Port of Embarka- 
tion. He is now vice-president in charge 
of production, Clark-Babbitt Industries, 
Inc., and executive vice-president, Na- 
tional Fireworks, Inc., West Hanover, 
Mass. 


Abner Y. Leech, Jr., Washington, 


Capt. Robert D. Conrad 


D. Luke Hopkins 


Roy F. Williams 





Lieut. Col. C. J. Williams 


D. C., charter member of the Army 
Ordnance Association, has spent over 
fifty years in active Ordnance work, As 
treasurer of the United States Ordnance 
Company he has taken a preéminent 
part in the development of many im. 
portant weapons for the U. S. services, 

Capt. Robert D. Conrad, U.S.N., Re. 
tired, is assistant director of the Brook. 
haven National Laboratory, Upton, 
L. I., N. Y. Captain Conrad, an Annap 
olis graduate in 1927, has had a long 
and notable career in naval develop 
ment and construction including ord- 
nance. 

Roy F. Williams, Boston, Mass., is the 
well-known and highly regarded execu. 
tive vice-president of Associated Indus. 
tries of Massachusetts—the official 
spokesman for Massachusetts industry. 
He is also editor in chief of the na- 
tionally known publication, [ndusiry, 
and has performed yeoman service to 
the Ordnance cause. 

Maj. Winston A. Jones is professor of 
military science and tactics of the At 
lanta Public High Schools. He was 
captured in Bataan and escaped from 
the “death march” to organize guerrilla 
warfare against the Japs. 





Winston A. Jones 


ORDNANCE 








wa 
gre 
aw 
ser 
Mr 


du: 
Go 
lah 
Ne 
Ne 
Me 
Ar 


me 
Ab 
tes! 


der 
spe 
Me 


sul 


sq 


an 


Ne 








ams 


rmy 
Ver 
. As 
nce 
rent 


ces, 








Annual Meeting.—The Twenty-ninth 
Annual Meeting of the Association was 
held at the Waldorf-Astoria Hotel, 
New York City, on October rst, and 
at Aberdeen Proving Ground, Md., on 
the following day. The general theme 
of the meeting was National Security 
Now. 

At the first session in New York an 
ordnance clinic was held for the con- 
sideration of technical and _ scientific 
phases of ordnance progress. An indus- 
trial preparedness luncheon was fol- 
lowed by a general meeting of the 
presidents and officers of all Posts and 
chapters of the Association. Later in 
the day there was a meeting of Council 
of the Association which was attended 
by the national officers and directors. 
‘The annual dinner meeting at the 
Waldorf was attended by more than 
one thousand members and_ guests. 
Secretary of Defense James Forrestal 
was the principal speaker. The pro- 
gram concluded with the following 
awards for distinguished Ordnance 
service: The Williams Gold Medal, to 
Mr. Forrestal; the Crozier Gold Medal, 
to Henry L. Stimson, Secretary of War 
during World War II; the Crowell 
Gold Medal, to Edward B. Gal- 
laher, Clover Manufacturing Company, 
Norwalk, Conn.; the Scott Gold Medal, 
to R. E. Gillmor, Sperry Corporation, 
New York, N. Y.; and the Rice Gold 
Medal, to C. K. Davis, Remington 
Arms Company, Bridgeport, Conn. 
The second session of the annual 
meeting was held on October 2nd at 
Aberdeen where a program of current 
tests and demonstrations was presented. 
The next issue of OrpNANCE will be 
devoted to a complete report of all the 
speeches and activities of the Annual 
Meeting. 


. 


The Fate of the World.—In a speech 
bristling with censure of Russia, Secre- 
tary of State Marshall challenged the 
United Nations to make a supreme ef- 
fort. to break the world’s deepening 
political and economic crisis. Here is 
General Marshall’s 7-point program: 
1. Greece: The United States will 
submit to the Assembly a resolution 
squarely blaming Yugoslavia, Albania, 
and Bulgaria for Greece’s border 
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troubles, calling on them to stop sup- 
porting Greek Communist guerrillas 
and creating a special commission to 
watch over the explosive Balkan sit- 
uation, 

2. Palestine: The United States gives 
serious weight to the proposals of a 
United Nations commission for par- 
titioning the Holy Land between the 
Jews and Arabs. 

3. Korea: After two years of futile 
negotiations with Russia on Korean 
independence, the United States will 
submit suggestions for restoring Korean 
independence but looks to the impartial 
judgment of the Assembly for a 
solution. 

4. Atomic energy: Two members of 
the Atomic Energy Commission (Rus- 
sia and Poland) have blocked agree- 
ment in the commission on control 
machinery. Unless the minority agrees 
soon, the commission may be con- 
fronted with complete failure. 

5- Arms regulation: A workable sys- 
tem of arms control is impossible until 
conditions of international confidence 
prevail in the world, but America 
wants the U.N. 


proceed vigorously with its task of 


arms commission to 


planning armament regulations under 
the Security Council. 

6. Veto: The abuse of the veto right 
has prevented the Security Council 
from fulfilling its true function, The 
United States intends to propose that 
the Assembly create a special committee 
to study ways and means of liberaliz- 
ing the veto and report next year. 

7. Security Committee: The Assem- 
bly now has so much work to do that 
it needs an agency to remain in session 
all the time, keep an eye on the world’s 
troubles, clear up routine matters as 
they arise, and recommend a special 
session of the full Assembly when 
necessary. 


. 


District Chiefs—The recent appoint- 
ment of William H. Mitchell as chief 
of the Cincinnati Ordnance District, 
and of John S. Pfeil as chief of the 
Boston Ordnance District, brings to 
seven the number of Ordnance districts 
now under civilian leaders. 

Mr. Mitchell, president of the Mitch- 
ell Steel Company of Cincinnati, or- 
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ganized the Ridgewood Steel Company 
in 1941 to manufacture gun tubes and 
shells. A.O.A.’s 
Artillery Committee. 

Mr. Pfeil, a vice-president of Stone 


He is a member of 


and Webster, Inc., was formerly deputy 
district chief of the Boston Ordnance 
District. For seventeen years he was 
associated with General Motors as pub- 
lic relations representative for the New 
England area. 

Four appointments previously made 
are: Detroit, Edward T. 
Rochester, Lyman K. Stuart; Spring- 
field, John S. Begley; and St. Louis, 
Adrian W. Frazier. Don M. Compton 
has headed the Chicago District for 


Gusheé; 


some years, 
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Atomic Medicine.—The Navy’s Bureau 
of Medicine and Surgery recently an- 
nounced that it has ordered the com- 
manding officers of naval hospitals to 
form a local board for the control of 
radioisotopes which will be used clini- 
cally in all their institutions. The order 
follows a ruling by the Atomic Energy 
Commission that the human applica- 
tion of the radioisotopes must be con- 
trolled by a local board in each hospital. 

Each board will be composed of three 
specialists: (1) a medical officer who 
is well versed in the physiology and 
pathology of blood-forming organs; 
(2) one whose specialty is metabolism 
and (3) a 
biophysicist, radiologist, or radiation 


metabolic disorders; and 


physiologist qualified in the technic of 
radioisotopes. 

This new field of radioisotopes and 
the future that it may offer for healing 
the sick has stimulated much research. 


‘ 


Canadian Peacetime Arsenals.—The 
extension of the peacetime uses of gov- 
ernment-owned arsenals is being con- 
sidered in Canada. 

Before World War II, only one 
government arsenal was active, and 
Canadian industry found itself without 
the background and knowledge of spe- 
cial manufacturing processes involved 
in war production. As a result, ac- 
cording to Maj. Gen. J. H. Mac- 


Queen, president of Canadian Arsenals, 
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Limited, it took three years after the 
outbreak of war before the effect of 
Canadian production was felt on the 
battle front. 

With this experience in mind, the 
government has retained in operation 
seven arsenals to meet the peacetime 
requirements of the armed forces and 
to maintain some measure of industrial 
preparedness for an emergency. 


} 


Fuel Crisis.—Representatives of the 
American oil industry have promised 
to provide the armed forces with suf- 
ficient petroleum to meet their needs. 
The oil men agreed that “the mili- 
tary demand must and will be met.” 
It is expected that the petroleum in- 
dustry will meet the military require- 
ments and then apportion its remain- 
ing products among commercial con- 
sumers. 

The National Petroleum Council’s 
Committee on Military and Govern- 
ment Requirements stressed the need 
of a central procurement agency which 
would forecast petroleum needs in ad- 
vance and permit the industry to 
anticipate demands and prepare to 
meet them. 

Secretary of the Army Kenneth C. 
Royall stated that centralized procure- 
ment had long been his aim, and he 
is hopeful that such a program will be 
developed under unification. He ex- 
pressed doubt, however, that such a 
plan could be effected immediately. 


2 


Air Power.—The President's Air Policy 
Commission, composed of five distin- 
guished civilians from widely separated 
fields, began an inquiry designed to 
find the answer of security for the 
United States in an age of warfare 
based on atomic power and guided 
missiles carrying destruction almost 
beyond the imagination of the present 
day. 

The commission will study all prob- 
lems of civil as well as military air 
transport and manufacturing, but even 
its routine studies will be directed al- 
ways toward the question of how much 
or how little time the United States 
has to perfect its defenses against any 
overwhelming attack by potential fu- 
ture enemies. 

In addressing the first convention of 
the Air Force Association in Chicago, 
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Gen. Dwight D. Eisenhower called for 
an air force to compel peace in the 
world, 

“Tn all the free world,” he said, “men 
would breathe more easily, work more 
earnestly in the present, plan more 
confidently for the future, if they were 
assured that the United States would 
continue first in the air, as strong and 
as stanch in the maintenance of a 
just peace as it was mighty and force- 
ful in the pursuit of unconditional 
surrender.” 


a 


Rio Conference.—In addressing the 
closing session of the Inter-American 
Defense Conference at Petropolis, 
Brazil, President Truman had this 
to say: 

“The fundamental basis of the policy 
of the United States is for permanent 
world peace. We are determined that, 
in the company of our friends, we 
shall achieve that peace. 

“We are determined because of the 
belief of our people in the principle 
that there are basic human rights which 
all men everywhere should enjoy. Men 
can enjoy these rights—the right to life 
itself and the right to share fully in 
the bounties of modern civilization— 
only when the threat of war has been 
ended forever. 

“The attainment of world-wide re- 
spect for essential human rights is 
synonymous with the attainment of 
world peace. The people of the earth 
want a peaceful world, a prosperous 
world, and a free world, and when the 
basic rights of men everywhere are 
observed and respected there will be 
such a world.” 


‘ 


Recruitment.—The Army’s strength has 
fallen to approximately 965,000 men, 
or about 105,000 fewer than the needed 
strength of 1,070,000, and the recruit- 
ing trend is downward. Army officials 
are worried lest a long continuance of 
the trend might cause a curtailment of 
occupation and other tasks. 

Air Force recruitment was sharply 
better. In June the Air Force obtained 
10,350 volunteers, in July 12,640, and 
in August 11,240. An average of only 
g,000 men a month will be needed to 
attain the December 31st goal of fifty- 
five fully manned groups and an addi- 
tional twelve in at least skeletonized 





or “shadow” form by June 3o, ; ; 

Navy personnel officers raised th 
possibility of reducing ships’ comple. 
ments or even of laying up ships if 
recruiting fails to meet the monthly 
goal of 15,000 men. Only 11,746 wer 
recruited in August, 

Meanwhile the National Guard cq. 
ried on an intensive recruiting cam, 
paign, with a minimum goal of 88 893 
new men. The National Guard, with , 
target strength of 682,000, has been 
allotted a total of 6,382 units, of which 
3,017 have thus far been given Federal 
recognition. 


“ 


Contemporary Germany.—Two distin. 
guished A.O.A. members have recorded 
their firsthand observations on condi. 
tions in Germany and have made posi- 
tive recommendations. 

M. H. Eisenhart, president of Bausch 
& Lomb Optical Company, Rochester, 
N. Y., outlines the basic problem as 
follows: Sixty-eight million people in 
the “new Germany” must eat and live 
like civilized human beings. They can. 
not produce nearly enough food to 
satisfy themselves. Therefore a sub- 
stantial number must either leave the 
country or must produce for export 
enough manufactured products, over 
and above their own needs, to satisfy 
the bill for the food and raw materials 
which they must import. If this is not 
done, Communism will sooner or later 
establish itself in Germany and the rest 
of Europe as well. 

Mr. Eisenhart advises concentration 
on the food, coal, and transportation 
shortages; the postponement of decar- 
telization regulations; the adoption of 
incentives for industry, agriculture, and 
labor; a supply of consumer and capital 
goods to accompany the drive for ex 
ports; prompt agreement on a repara- 
tions program; speedy completion of 
the denazification program; and the 
adoption of all measures recommended 
by Herbert Hoover. 

A second report on Germany, prt: 
pared by Walter Harnischfeger, presi 
dent of the Harnischfeger Corporation, 
Milwaukee, Wis., is more critical of 
American military occupation policy. 
He believes that special attention 
should be given to the housing short- 
age, to the emigration of surplus 
population, to the reduction of our 
occupation troops to an efficient police 
force, and to currency stabilization. 
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Sunlight in a Dark World 


The Inter-American Treaty against War 


€ The Army Ordnance Association has adopted as its primary long-range aim—“adequate national 
security.” This is the great goal—peace. It is best obtained through a nonpartisan and persistent 
national policy which will ensure that the amount of military power—ground, sea, and air— 
available to this country and its probable friends will never be less than that available to its 


probable enemies. 


€ A corollary aim, and one to the attainment of which the Association has in the past made 
substantial contribution, is adequate munitions power. This is one of the two basic foundations 
of military power, The amount of it in quality and quantity available to the United States and 
its probable friends should never be less than that available to its probable enemies. 


At the recent Inter-American Conference at Rio de Janeiro, nineteen sovereign American states, 
speaking four different languages, reached formal agreement on the precise terms of the treaty 
for complete codperation in the mutual defense of each other and of the Western Hemisphere. 
The treaty is not against any nation or group of nations. It is not against any race or religion. 
It is not against any system of economics or ideological belief. The Inter-American Treaty of 
Reciprocal Assistance is against war—ruthless, aggressive war. 


Hon. George C. Marshall, Secretary of State, reports to the people of the United States: “The 
purpose of the treaty is to provide for the peace and security of the Western Hemisphere. It lays 
down in precise terms the agreed action to be taken in case of aggression from without or of 
aggression within the hemisphere.” 


€ The stipulated course of action in the event of aggression from within or without is set forth 
explicitly in Article § of the treaty and comprises one or more of the following: “Recall of chiefs 
of diplomatic missions, breaking of diplomatic relations, breaking of consular relations, complete 
or partial interruption of economic relations or of rail, sea, air, postal, telegraphic, telephonic, and 
radio telephonic or radiotelegraphic communications and the use of armed force.” 


{ So the treaty realistically recognizes the possibility of aggressive action and the consequent 
necessity for “the use of armed force” to repel aggression and restore peace within the Western 
Hemisphere. Armed forces require arms—in brief, ordnance. To be most effective, ordnance 
should be standardized throughout the hemisphere; and this will place increased responsibilities 
upon all those who during World War II designed and produced the tools of Victory—and Peace. 


q It is worthy of note that the treaty uses the expression “American states” in the broadest pos- 
sible, and really correct, sense. It refers constantly to “the American republics,” “the American 
regional community,” “the inter-American system,” “inter-American peace and security,” in a 
way to indicate that hereafter “America” consists of North America, South America, and Central 
America. The nineteen American republics are truly, and of right ought to be, referred to as 
American states. 


€ The obvious desirability of standardizing ordnance throughout the Western Hemisphere, 
considered with the broadened meaning of “American,” lends considerable force to the proposal 
advanced by the Washington Post, A.O.A., to change the name “Army Ordnance Association” to 


“American Ordnance Association.” 


€ The Association is a democratic organization and the proposal is following the course pre- 
scribed in the constitution. If approved by a majority of the membership, the change in name may 
well foreshadow expanded areas of influence for the Association and its publications. 


€ In the meantime, we gladly join with Secretary Marshall in hailing the Treaty as “the most 


encouraging, most stimulating international action since the close of hostilities.” 


© We also believe, with our wise and gifted Secretary of State, that “the successful formation of 
this regional treaty affords the United Nations a significant example, an example . . . of which it is 


in great need at the present time.” 


€ The Treaty is indeed a gleam of sunlight in a dark world. 


President, Army Ordnance Association. 
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R.O.T.C. ORDNANCE: Many Units Now in 
Operation 

Announcement has been made of the establishment of a num- 
ber of new Army Ordnance R.O.T.C. Units at educational 
institutions throughout the country. The Ordnance officers who 
will be in charge as assistant professors of military science and 
tactics have also been named. The complete roster of Ordnance 
R.O.T.C. Units now actively in operation and the officers in 
charge are: 

Cornell University, Ithaca, N. Y., Capt. M. C. Louden; 
Massachusetts Institute of Technology, Cambridge, Mass., Lieut. 
Col. R. S. Crossman; University of Cincinnati, Cincinnati, Ohio, 
Lieut. Col. J. E. Foxx and Capt. C. W. Holmes; Lehigh Uni- 
versity, Bethlehem, Pa., Lieut. Col. B. D. Beach; Ohio State 
University, Columbus, Ohio, Maj. F. F. Poppenburg; Pennsyl- 
vania State College, State College, Pa. Capt. E. F. Kensok; 
Virginia Polytechnic Institute, Blacksburg, Va., Capt. W. L. 
Lockett; Purdue University, Lafayette, Ind. Capt. H. E. 
Attaya, Jr.; Clemson Agricultural College, Clemson, S. C.; 
Capt. W. L. Bynum; Georgia School of Technology, Atlanta, 
Ga., Maj. W. H. Waikart; North Carolina State College, 
Raleigh, N. C., Capt. J. R. F. Bond; The Citadel, Charleston, 
S. C. Lieut. Col. G. D. Stephens; University of Tennessee, 
Knoxville, Tenn., Maj. H. R. Suess; Louisiana State University, 
Baton Rouge, La., Lieut. Col. R. E. Phillips and Capt. J. H. 
Walbridge; Oklahoma A. & M. College, Stillwater, Okla., Capt. 
J. M. Whisenhunt; A. & M. College of Texas, College Station, 
Tex., Lieut. Col. F. R. Swoger; University of Oklahoma, Nor- 
man, Okla., Capt. WM. C. Foster. 

This is a splendid beginning toward the establishment of Ord- 
nance units in our leading colleges and technical institutions. It 
is to be hoped that ten times as many as those already announced 
will be in operation ultimately. 

Already steps have been taken for the inauguration of stu- 
dent chapters of the A.O.A. at every institution where an 
Ordnance R.O.T.C. Unit is located. Through the medium of 
such local units, the students are brought into closer contact with 
the problems of ordnance preparedness and, through seminars 
conducted by the local chapters, are enabled to obtain a broad 
perspective of the obligations of industrial readiness. 


YANKEE POST: Holds Annual Election 
of Officers 

The Yankee Post held its annual meeting for the election of 
officers on September 18th. Col. James S. Crawford, one of the 
best known and admired officers of the Ordnance Department, 
now actively engaged in industry in Massachusetts, was elected 
president of the Post. Jim served as executive officer of the 
Boston Ordnance District and in early days of World War II 
as chief of that district. He has many friends throughout the 
area who actively assisted him in the mobilization of Massa- 
chusetts industry for victory in World War II. 

Other officers elected were: Ist vice-president, Frederick L 
Felton; 2nd vice-president, H. W. Bagnall; 3rd vice-president, 
I’, W. Knauth; secretary-treasurer, G. P. Slade. 

Directors elected to serve three years were Henry S. Chafee, 
Ralph Gow, Richard S. Morse. Roy F. Williams was elected 
a director to complete the term of C. S. Robinson, deceased. 

Ralph Gow was chosen to represent the Yankee Post in Coun- 
cil of the national Association. 
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The Yankee Post took a leading part in mobilizing attendang 
at the Twenty-ninth Annual Meeting of the Association . 
Aberdeen on October 2, 1947. Special railroad cars were operated 
from Boston and Worcester. These were attached to the Ord. 
nance Special which left Pennsylvania Station at 6:25 a. ang 
carried the delegation directly to the Aberdeen Proving Groung 
Arrangements were in the capable hands of George Paul Slade 
secretary of the Post. , 


ORDNANCE RESERVE OFFICERS: 600 
Attend Spirited Session in New York 


An unusually fine meeting of Ordnance Reserve officers took 
place on Wednesday, September 10th, in New York City at the 
Western Union Auditorium. 

The 4 Ground Force Ordnance Reserve units which com. 
prise some 1,200 officers and 1,300 enlisted men residing in the 
southern section of New York State sponsored the program to 
which the Ordnance officers of New Jersey were also invited 
The meeting was presided over by Col. Henry N. Sachs, com. 
manding officer, 179th Organized Reserve Ordnance Group. 

After an invocation by Maj. (Chaplain) Charles W. Newman, 
Col. J. M. Thompson, Assistant Chief of Staff, G-4, First Army, 
presented flags to Col. R. O. Ford, commanding officer of the 
307th Ordnance Group; to Col. Myron C. Doucette, commanding 
officer, 132nd Organized Reserve Ordnance Group; to the 83rd 
Ordnance Depot; and to Colonel Sachs for the 179th. Colonel 
Thompson, who was wartime Assistant Chief of Staff, G-4, of 
the India-Burma Theater, lauded the work of the Ordnance 
maintenance units in that theater, and explained the vital rdle 
they played in the construction and use of the Stilwell Road. 

Following this, the commanding officers of the various units 
briefly outlined the training programs for the coming season. 

The high light of the evening was an address, “Modernized 
Ordnance Service for the Ground Forces,” by Col. J. B. Medaris, 
presently executive officer to the Chief Ordnance Officer, Army 
Ground Forces. As Ordnance Officer, I] Corps, in Tunisia and 
Sicily and later with the First Army in the European Theater, 
Colonel Medaris has had outstanding experiences. 

The Ordnance service in the modernized (or interim) Army 
will stress mobility, he said, with an emphasis on tactics equal 
to or exceeding that of logistics. Out of the welter of World 
War II experience we have learned the need for the close inter- 
connection of supply and maintenance and for the recovery, 
classification, and rehabilitation of equipment as far forward 
as possible. 

Over 600 Ordnance enthusiasts attended, among them such 
honored guests as Maj. Gen. R. L. Maxwell (Ret.) ; Col. J. W. 
Coffey, professor of ordnance and gunnerys U. S. Military Acad- 
emy; Col. Arthur Ford, commanding officer, Raritan Arsenal; 
James L. Walsh, president, Army Ordnance Association; Col. 
D. L. Van Sickle, Ordnance Officer, First Army, as well as a 
large part of the staff of the First Army. 


NECROLOGY 


Brig. Gen. Samuel McRoberts, a member of the Committee 
on Organization of the Army Ordnance Association in 1919 and 
a director of the Association continuously during the past twenty- 
nine years, died in New York City on September 8, 1947. He was 
chairman of the board of McRoberts & Tegtmeyer, Inc., e 
porters, and lived in Chestnut Ridge Road, Mount Kisco, N. Y. 
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ave had greater fnfluence on ordnance affairs of 
the past three decades than had General McRoberts. In World 
War I he was called from his post as vice-president of the 
National City Bank of New York to direct the vast procure- 
oa organization of the Ordnance Department of the Army. He 
yas the first chief of the Ordnance Procurement Division in 


Few men h 


World War I and subsequently served overseas in connection 
with procurement activities. For his achievements in that war, he 
was awarded the Distinguished Service Medal. 

When the first steps were taken for the organization of the 
Army Ordnance Association in 1919, General McRoberts, who 
had returned to the banking industry and was then president of 
the Chatham Phoenix National Bank & Trust Company, took 
an active part as a member of the original Committee on Or- 
ganization. He was chosen a director of the Association at the 
frst election in 1919 and continued to serve without interruption 
through all the remaining years. 

General McRoberts was born in Malta Bend, Mo., and was 
graduated from Baker University at Baldwin, Kans., in 1891. 
Two years later he received a law degree from the University 
of Michigan. He was appointed an attorney for Armour & Com- 
pany in 1895 after practicing law in Chicago, and in 1904 he 
became treasurer of the company. 

In 1909 he came to New York, where he was associated with 
the National City Bank. He handled a great deal of work in the 
foreign investment field before he left the position in 1918. 

Returning from overseas duty in 1921, he was named presi- 
dent of the Metropolitan Trust Company, remaining until 1925. 
At that time he became chairman of the board of the Chatham 
Phoenix National Bank & Trust Company, a position he held 
until 1932. 

All friends and supporters of the Ordnance cause through the 
years will join in tribute to this citizen-soldier who gave of his 
best talents in war and in peace. 

Lieut. Gen. James G. Harbord, U. S. Army (Retired), charter 
member of the Army Ordnance Association and an active par- 
ticipant in many of its activities through the years, died at his 
home in Rye, N. Y., August 20, 1947. 

As Chief of Staff of the American Expeditionary Forces in 
World War I, and notably as director of Services of Supply, 
General Harbord won a name as tactician and administrator 
which will stand high in the annals of American military success. 

General Harbord, then Major, was chosen by Gen. John J. 
Pershing to be among that small band who sailed with him to 
France in 1917. He was given the task of organizing and train- 
ing the great numbers of soldiers who were to comprise the 
A.E.F. His first battle assignment was to command the 4th 
Marine Brigade which stopped the Germans at Belleau Wood. 
Later General Harbord was made commander of the 2nd Divi- 
sion in the Soissons offensive. 

To increase the efficiency of the Services of Supply system of 
the A.E.F., General Harbord was withdrawn from the front 
and placed in charge of S.O.S. where his great energy, resource- 
fulness, and tact were instrumental in keeping up the con- 
tinuous flow of the mammoth quantities of munitions needed 
at the battle fronts. 

Following the war, when General Pershing became Chief of 
Staff General Harbord was appointed his deputy. After a 
tour as Chief of Staff, he retired from the Army to devote his 
energies to the advancement of radio communication in which 
field, as chairman of the board of the Radio Corporation of 
America, he rendered distinguished service. 

General Harbord was particularly close to the Army Ordnance 
Association and to the men who founded jt. All his confreres of 
the Ordnance fraternity will join in according him the highest 
acclaim as soldier, battle commander, able executive, and expert 
in leading the men who fired the guns and in exhorting the men 
who serviced them. 
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Dr. Christian George Storm, a charter member of the Army 
Ordnance Association and one of the founders of the Washington 
Post, A.O.A., died suddenly at his home near Great Falls, Va., 
on August 24, 1947. He was a noted authority in the field of ex- 
plosives and studied at Columbian College under the late Dr. 
Charles E. Munroe, discoverer of the famous “Munroe effect” 
of explosives. Dr. Storm had an unusually wide circle of friends 
in the Army Ordnance Association, the Ordnance Department, 
and among other workers in the field of military explosives. 

Dr. Storm was born on November 20, 1877, at Boscobel, Wis. ; 
received degrees of B.S. (1898), M.S. (1899), Ph.D. (1916), all 
from Columbian College—now George Washington University ; 
served as assistant and instructor in chemistry at Columbian 
College, 1899-1901 ; as explosives chemist, Naval Powder Works, 
1901-1909; and at the Bureau of Mines, 1909-1915; was direct- 
ing chemist for Aetna Explosives Company, 1915-1917; con- 
sulting explosives chemist and lieutenant colonel, Ordnance De- 
partment, 1917-1919; research chemist, Trojan Power Company, 
1919; professor of chemical engineering, Ordnance School of 
Application, Aberdeen Proving Ground, 1920-1921; chief of 
explosives section, Office of the Chief of Ordnance, 1921-1942; 
technical director, National Fireworks Company, 1942-1945. He 
retired in 1945. 

Holder of a commission as colonel in the Ordnance Reserve 
Corps from 1923, Dr. Storm was an active member of the Army 
Ordnance Association and of the American Chemical Society, 
serving as secretary of the Pittsburgh section of that society 
from 1914 to 1916. He served also a coeditor (with Dr. Munroe) 
of Section 24 (Explosives) on Chemical Abstracts from 1931 to 
1938, and as editor after Dr. Munroe’s death in 1939. A quiet, 
unassuming man, he was a strong and constant advocate of 
chemical research and development for the improvement of 
American ordnance. He will be missed greatly by his many as- 
sociates of the Ordnance fraternity in which he held high place. 


John A. Taylor, assistant general manager of the Bethlehem 
(Pa.) plant of Bethlehem Steel Company, died August 12th at 
the age of 44. He had been ill since April. 

A native of England and a graduate of McGill University, 
Montreal, Mr. Taylor entered the employ of Bethlehem Steel 
in 1924 as a trainee in the “Loop” course, advancing thereafter 
in positions of responsibility. During World War II, as super- 
intendent of the lower manufacturing division of the Bethlehem 
plant, comprising the forge specialty department and Nos. 4 and 
5 forges, he was in direct charge of the company’s principal 
ordnance divisions, then producing guns and shells for the 
U.S. Army. 

In 1945, Mr. Taylor was made chief engineer of the plant, in 
which capacity he served until his appointment as assistant gen- 
eral manager in September 1946. He was a member of the 
Army Ordnance Association, Lehigh-Bethlehem Post. 


NOoTICE also has been received of the deaths of the following 
members of the Association: C. H. M. Atkins, Cincinnati, Ohio; 
W. J. Cleary, Detroit, Mich.; L. P. Dendel, Lansing, Mich. ; 
E. H. Devor, Detroit, Mich.; H. F. Eikost, Toledo, Ohio; S. M. 
Elliott, Akron, Ohio; L. P. Finley, Columbus, Ohio; W. C. 
Gaddis, Anderson, Ind.; E. J. Guilbeau, Tullas, La.; C. M. 
Johnson, Highland Park, Mich.; W. W. Kagi, Western Springs, 
Ill.; L. L. Kahn, San Francisco, Calif.; S. E. Lenox, Endicott, 
N. Y.; L. H. Moehring, Detroit, Mich.; F. A. Pixley, Columbus, 
Ohio; E. 
Ohio; E. K. Schadt, Birmingham, Mich.; A. K. Stewart, Spring- 
field, Ohio; J. A. Bethlehem, Pa.; Lawrence Ter- 
brueggen, Grosse Pointe Farms, Mich.; and F. C. Whitmore, 


State College, Pa. To their relatives and friends, ORDNANCE, on 


R. Rattray, Cleveland, Ohio; George Rychner, Toledo, 


Taylor, 


behalf of the Association membership, extends condolences 
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AMERICAN METAL PRODUCTS COMPANY 


. . . 
MANUFACTURERS 
OF 


WELDED STEEL TUBING, 
FABRICATED TUBULAR 
PARTS AND 
ASSEMBLIES 





5959 LINSDALE AVENUE 
* * * * * * * * 


DETROIT, MICHIGAN 





- For Pre-determined Weights to 150 lbs. 


General Industry has great need for 
weighing equipment in the 100- to 150- 
Ib, bracket. After close study of the 
problem we have designed and built 
EXACT WEIGHT Scale # 1120 (illus- 
trated) to meet this demand. This unit 
solves the leading objections field men 
have complained about in many heavy- 
duty scales available to them. The new 
EXACT WEIGHT Model # 1120 fea- 
tures: a low weighing platform (61/,” 
from floor); open construction which 
makes scale easy to clean; inclined 
tower at 30 degrees, revolves to face 
any direction; dial 16 ozs., over and 
underweight; speed due to 
short platter fall; weighs ac- 
curately on any kind of floor; 
aluminum construction, three 
times lighter than cast iron. 
Write for complete specifica- 

























THE EXACT WEIGHT SCALE COMPANY 


West |Fifth Avenue, Columbus 12, Ohio 
Dept. W, 783 Yonge St., Toronto 5, Canada 
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ORDNANCE INSTRUMENT EXHIBIT 


The Ordnance Department took part in the “Instrumenta. 
tion for Tomorrow” exhibition of the Instrument Society o 
America held in Chicago at the Stevens Hotel last September 
An exhibition booth was made available to the Ordnance 
Department through the kindness of Ralph Goetzenberger, an 
official of the Instrument Society and a well-known membe, 
of the Army Ordnance Association. 

Under the direction of Col. G. M. Taylor, Office of the 
Chief of Ordnance, and Don M. Compton, chief of the Chicago 
Ordnance District, an educational display was set up that 
clearly demonstrated to the large crowds of instrument many. 
facturers and their friends the strides the Ordnance Depart- 
ment has made in the design, procurement, and use of instry. 
ments using the most modern scientific techniques. 
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Computer for the M9A2 director. 


The Western Electric Company assisted in the preparation 
of the exhibit by contributing the featured item, a large hant- 
painted mural attractively depicting the use of the antiait- 
craft gun director M9A2 in combat. This is an_ electto- 
mechanical device designed by the Bell Telephone Labora- 
tories and manufactured for the Ordnance Department by 
Western Electric for controlling the fire of 90-mm. antiair- 
craft gun batteries. 

Other exhibit pieces were plaques of proximity fuzes and 
subminiature tubes prepared by the Ordnance Development 
Division at the National Bureau of Standards. There was é@ 
pressure gage plaque and demonstration unit prepared jointly 
by Aberdeen Proving Ground and Frankford Arsenal. 

The scope of this exhibit clearly demonstrated the progres- 
sive manner in which the Ordnance Department is maintaining 
a high standard of instrumentation. 
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A TELEPHONE RECEIVER is a complex system of electrical 
and mechanical elements. Its coils, magnets, diaphragm 
and cap react on each other as they convert the electrical 
waves of your voice to sound waves. What is the best 
size for the holes in the ear cap? Will 1/1000th inch 
greater thickness help a receiver diaphragm to carry your 
telephone voice more clearly? One way to find out is to 
build numerous experimental receivers and test them. 
But Bell Laboratories have found a shorter way. They 
built an all-electrical replica, an “equivalent circuit” in 
which electrical resistance stands for air friction in the 





EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


TELEPHONE LABORATORIES 





YOUR TELEPHONE TRANSMITTER AND RECEIVER, 





voice gateways to the telephone plant, are so essen- 
) ig P 





tial to satisfactory service that they have been 






under study in Bell laboratories for seven decades. 

















cap holes; capacitance corresponds inversely to the stiff- 
ness of the diaphragm. Performance of this circuit can 
be quickly measured and design changes economically 
explored. Later, a model can be built and checked. 
The “equivalent circuit” was pioneered by Bell Tele- 
phone Laboratories 25 years ago. It is a useful tool in 
many Laboratories developments—saving time, saving the 
cost of machine-tooled models, encouraging experimenta 
tion. It is one more example of the way Bell scientists 
get down to fundamentals as telephone progress continues 
—and service keeps on improving for all subscribers. 
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ANN ARBOR 


the governor that 


of automotive 
vehicle operation 


The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 


General maintenance 
Engine repair 
Tire maintenance 


Brake maintenance 
Accidents 
Other King-Seeley automotive in- 
struments with long successful service 
records include: 
® Telegages—Fuel level, oil pressure and 
water temperature 
e Ammeters ©@ Speedometers 


Specify KS control instruments. 
for greatest! éffectiveness and 


“economy of automotive o; 
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STORAGE OF MACHINE TOOLS 


Tue Epitor.—I noticed in a recent issue of ORDNANCE the arti. 
cle, “A Machine Tool Reserve.” This subject has not received 
sufficient attention by any of our governmental agencies, Asit 
is quite evident to the writer, who has purchased for both his 
company and his individual investment some first-class machine 
tools at very low prices, these machines, as well as others which 
were used in the manufacture of war matériel with which the 
writer is familiar, are being disposed of at extremely low prices 

Some of the tools which are sold for scrap or salvage, while 
they are not standard equipment desired by the usual shop, ar 
machines which were in very short supply during the war and 
which would be usable in our next war emergency. 

It is really heartbreaking to one who knows machine tools tp 
see these machines disposed of, for, as this article pointed out, 
any old machine that could be used was of necessity put into the 
manufacture of war matériel for our allies and ourselves jp 
World War II. = 

It is to be hoped that all usable surplus manufacturing equip- 
ment will be stored in some of the many war plants owned by 
the Government. 

° 


R. A. Cotcix 
Tulsa, Okla. 


mw The article “A Machine Tool Reserve,” referred to above, 
appeared on page 21 of the July-August 1947 issue of Orpnane, 
It recommended that surplus Government machine tools should 
be placed in a war reserve and not sold or leased to industry 
except under certain specified conditions—THE Enrrors, 


RUSSIAN A-BOMB PLANT 


THE Epitor.—Several months ago Father Hubbard, the Glacier 
Priest, was quoted as saying that the Russians had an atomic 
bomb plant last year, but that it blew up. He thought the reason 
might have been that “one of the professors forgot a decimal 
point.” It may also have been that some of the atom secrets stolen 
by Russian spies were booby trapped. 

I have not heard about this Russian atomic bomb plant from 
any other source and am interested in knowing if any one else has. 

Father Hubbard said this plant was forty-five miles northeast 
of Moscow. This looks as if the Soviet Government was afraid 
to let such power get very far from their apron strings, for they 
have in Siberia a wilderness in which a fallen comet remained 
undiscovered for twenty years, although nobody had any reason 
for hiding it. That wilderness is the sort of location a free cout 
try would choose for a secret plant, and if the Soviet Govern 
ment is afraid to use it that may be greatly to our advantage. 

Kravchenko could destroy the Kremlin with a single atom 
bomb, and if the Kremlin had known he would choose freedom 
they wouldn’t have sent him here as a spy. Henry (Oh Gawd!) 
Wallace would need at least a thousand atom bombs to make a 
equally radical change in the United States will to fight. That 
is a fundamental difference, inherent in the two forms of govefl 
ment, and it gives us a big advantage in modern forms of Wat. 
Also, I think a motorized civilization is less vulnerable thana 
horse-and-droshky one. 

May. JAMES R. RANDOLPH 
Orange, N. J. 
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EAVY vehicles, like this snow removal truck, are 
being called upon to do bigger and tougher jobs 
than ever before . . . and Timken Axle is helping 
upply the answer to that call. 


Every advancement, proved and perfected on com- 
mercial jobs like this, enable this country to be fully 
prepared with better, bigger and tougher military 





Close-up view of giant rotary-type, heavy-duty snow plow. 
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Peace insurance begins on jobs like this? 


transport. That’s peace insurance par excellence! 


Today, as in the last forty years, Timken is the leader 
in the development of axles and brakes for heavy-duty 
commercial and military vehicles. 


Our resources, complete facilities and unparalleled 
experience are always available to the Armed Forces, 
to produce the finest military vehicles in the world. 





TIMKEN 
AXLES 


THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH, 
WISCONSIN AXLE DIVISION ” OSHKOSH, WISCONSIN 
TIMKEN AXLE BRAKE DIVISION . DETROIT 32, MICH, 
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MAGNETIC 
SEPARATORS 


Bauer Triple-Air-Gap and Single-Air-Gap 
Separators in spouts and chutes . . . . Bauer 
Portable Separators over picking tables and 
conveyor belts . . .. are used in processin 

operations for removing tramp-iron an 
ferrous particles from practically all sorts 
of granular and liquid materials. Exclusive 
features and great magnetic force give Bauer 
Separators extraordinary efficiency. 





These magnetic separators were developed to 
uphold the Bauer reputation for manufactur- 
ing excellent processing equipment... . 
grinding, crushing, decorticating, puiping, 
cleaning, blanching, and roasting machinery. 


Full particulars on Bauer Magnetic Separators 
will be gladly sent upon request 


1787 Sheridan Avenue 
SPRINGFIELD 
OHIO 


tHE BAUER BROS. co. 








The New England 


Box Company 


Ww 
GENERAL OFFICES 


Greenfield, Massachusetts 


Ww 


MANUFACTURERS OF EVERY 
KIND OF WOODEN CONTAINERS 
* ELEVEN PLANTS LOCATED IN 
THE NORTHEASTERN AREA :; 
SALES OFFICES: NEW YORK 
AND ROCHESTER, N.Y.; BOSTON, 
SPRINGFIELD, AND GREEN- 
FIELD, MASS. 





ASK TO HAVE YOUR FIRM PUT 

ON OUR MAILING LIST FOR 

OUR MONTHLY MAGAZINE— 
“New England Boxes” 











188 














Atomic Energy 












NEW URANIUM 

Discovery of new uranium deposits in Canada’s northlands was 
disclosed recently by C. D. Howe, Canadian Reconstruction Min. 
ister, at a news conference dealing with atomic-energy develop. 
ments. 


SPECIAL WEAPONS PROJECT 


The Armed Forces Special Weapons Project has been estab. 
lished as a joint Army-Navy organization which will discharge 
all military service functions relating to atomic energy, The 
project has assumed the responsibility of carrying on thos 
military service functions of the Manhattan Project which were 
retained under control of the armed forces at the time the Man. 
hattan Project was turned over to the Atomic Energy Commis. 
sion. The program of the AFSWP includes training of special 
personnel, military participation in the development of atomic 
weapons of all types, and developing and effecting joint radio- 
logical safety measures in codrdination with established agencies. 


NUCLEAR PHOTOGRAPHY 


Special photographic plates made in the laboratories of East. 
man Kodak Company, Rochester, N. Y., are being used by scien- 
tists to picture actual atomic fission and to study action of highly 
charged nuclear particles. The plates are known as “nuclear 
track” plates from their special use in recording the paths of 
the particles. 

Characteristics of the new plates are markedly different from 
those of ordinary photographic materials. The plates are super- 
sensitive to the electric charges carried by atomic particles but 
are relatively insensitive to light—which affects ordinary film— 
and to X-rays. The silver grains in the emulsions of the nuclear- 
track plates are unusually close-packed. It is these silver grains, 
suspended in the gelatin emulsion, that are particularly sensi- 
tive to the charged nuclear particles. 

When a highly charged particle speeds into the emulsion, a 
dotted line of affected silver grains is produced. These silver 
grains, when the plate is developed, make an identifiable track 
showing the path of the nuclear particle through the emulsion 


LOS ALAMOS MADE PERMANENT 


The Atomic Energy Commission has announced that the atomi¢ 
bomb factory at Los Alamos is being put on a permanent basis. 
Carroll L. Tyler, retired Navy captain and ordnance expert, 
will be in charge of the Los Alamos laboratory succeeding Col. 
Herbert C. Gee, Army Engineer who had been on loan to tit 
Commission since it took over the Manhattan Project at the stat 
of this year. 


NUCLEAR ENERGY SCHOOL 

A new school at Oak Ridge, Tenn., for scientists and engineets 
conducting research on the use of nuclear energy for the proptl- 
sion of aircraft was begun during the past summer. 

The program for the study of nuclear energy for the propul- 
sion of aircraft, known as the Fairchild-N.E.P.A. project, isa 
combined operation of ten aircraft-engine companies and the Ne 
tional Advisory Committee for Aéronautics, working with the 
Fairchild Engine and Airplane Corporation as prime contractof 
under the Air Force. 
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the Backbone of Cost Saving 


Dimensional Control 


Kyou are manufacturing ‘mechani- 
wielements, close dimensional con- 
bl will save you assembly time 
Louse accurately sized parts fit to- 
riher quickly. Applied directly at 
machine, proper gages save you 
ap losses and much machine 
ne, When all the elements of a 
Ipechanical assembly are held ac- 
nsately within tolerance, that as- 


THE VISUAL GAGE 





is an indicating comparator set by 
means of precision gage blocks for 
checking external dimensions, the 
angularity of surfaces, the angular- 
ity between a bore and a surface, 
run-out, and the pitch diameter of 





screw threads. It is both a produc- 









tion and a tool room instrument. 
Write for catalog. 


sembly gives superior performance 
in service, 

Around Sheffield instruments and 
gages have been developed some of 
the most effective dimensional qual- 
ity control policies in the manu- 
facturing field. Let us send you 
descriptive literature on cost saving 
equipment—it may lead to solving 
your inspection problems. 


Sheffield’s principal products include Gages, Measuring 
Instruments, Machine Tools, Threading Tools and Contract 
Services. Standard Gages shipped within 24 hours. 


th Sheffield 


Dayton I, Ohio 





corporation 






STANDARD GAGES 


gufeld can supply any type 
y shaded or fixed size gage 
nia wide range of indicating 
gts for shop checking 


. 





KOEHRING POWER  — built into the shovel from engine te 


dutches, gears, and crowd—power that flows without loss or interrup- 
tion to the digging dipper—is the “stuff” that counts to maintain high 
speed maximum production on day and night working schedules. 


KOEHRING STRENGTH — built into the shovel to “take” the 


Power—strength without a weak link—Heavy-Duty construction—from 
trawlers to dipper—is the quality required for high speed digging in 
alltypes of material. Dirt or rock, Koehring strength is digging strength. 


KOEHRING COMPANY - MILWAUKEE, WISCONSIN 
Heavy Duty Construction Equipment 


a 
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43 YEARS OF 


Spicer 


SERVICE 


UNIVERSAL JOINTS 
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PROPELLER SHAFTS 
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POWER TAKE-OFFS 
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Division of Dana Corporation 


TOLEDO 1, OHIO 


UNIQUE HYDRAULIC SYSTEMS 
ACCOMPLISHED WITH 


et ee 


LEGEND 
Stratopower ““MW"’ Type 
Pump 
. Reservoir 
. Selector Valve 
. Hydraulic Cylinder 
Pressure Line 
Return Line 
Pilot Line 
. By-pass Line 
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100-3000 PSI PILOT OPERATED SYSTEM 
a 


100 psi sustained pilot pressure carried in system. 
When selector valve is opened to energize cylinder 
line, pressure instantly and automatically increases 
to 3000 psi and is sustained as long as valve is open. 
When selector valve is closed, system pressure auto- 
matically reduces to 100 psi. 


THE NEW YORK AIR BRAKE COMPANY 
General Offices: Factory: 
420 Lexington Ave., N. Y. 17, N. Y. Watertown, N. Y. 
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oe Army, Navy and Air 
Force needs, the plants, mills and fac- 
tories of Olin Industries have turned 
out... military cartridges by the 
billion, guns by the million, hundreds 
of thousands of tons of brass, and 
many other ordnance items. 
Stretching across the length and 
breadth of America—from New 
Haven, Connecticut to Tacoma, 
Washington, from Dallas, Texas to 
East Alton, Illinois are the following: 


DIVISIONS e SUBSIDIARIES e AFFILIATES 


WINCHESTER REPEATING ARMS COMPANY «+ WESTERN 
CARTRIDGE COMPANY «+ WESTERN BRASS MILLS « BOND 
ELECTRIC CORPORATION + WESTERN POWDER MANU- 
FACTURING COMPANY + GOVERNMENT OWNED OLIN 
OPERATED TACOMA ALUMINUM DIVISION « UNITED 
STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS 
ORDNANCE PLANT) « LIBERTY POWDER COMPANY 
EQUITABLE POWDER MANUFAC- 
TURING COMPANY «+ COLUMBIA 
POWDER COMPANY « EGYP- 
TIAN POWDER COMPANY «+ 
TEXAS POWDER COMPANY. 

















WHAT HAPPENS WHEN YOU FIRE A 75 
IN THE STRATOSPHERE 


That’s the sixty-four dollar question in the Air Corps today. And 
to get the answer, York built a twin-cell strato-chamber which 
simulates the flight of a giant bomber, soaring from sea level to 
more than 50,000 feet in twelve minutes. In that time, tempera- 
ture is reduced from + 70°F. to —70°F. and air pressure from 14.7 
pounds to 1.68 pounds per square inch. Thus U.S. airmen know 
what happens to firing mechanisms, gun barrels and ammunition 
subjected to this sudden drop of 140° in temperature. 
And, as always, what they learn will one day find 


unsuspected corollaries in the arts of peace. York 





Corporation, York, Pennsylvania. 


YORK ReEFrriGERatTION AND AIR CONDITIONING 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 
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Guided Missiles 


Firing tests have begun on Corporal E, a new high-altitude 
rocket developed by the Army Ordnance Department. The first 
of the type has been fired successfully at the Proving grounds 
at White Sands, N. Mex., and the results are now being studied 

The rocket has no mechanism for guidance and is described a 
“not very flexible.” It has been under development for more than 
two years by the Douglas Aircraft Company. It is reported that 
the Corporal E can carry a pay load of 500 pounds to a maximum 
altitude of 78 miles or 100 pounds to 93 miles. 

Ten of the new missiles have been ordered and will be fired 
on a regular program of high-altitude investigation. 








“SUPER METALS” FOR ROCKETS 


A new group of “super metals” and ceramics soon will be 
available for man’s new high-powered machines, the turbo-jet 
rocket motors, and atomic-energy power plants, Clyde E. Wil. 
liams, director of Battelle Memorial Institute, Columbus, Ohio, 
stated recently. They will withstand higher temperatures ani 
pressures than materials now available, he said, and will offer 
potentialities for power generation that are “simply staggering” 


THE NEPTUNE NAVY ROCKET 


A number of rockets for test purposes which, it is reported, 
will reach a speed of 8,500 feet a second are being built by the 
Glenn L. Martin Company, Baltimore, Md., for the U. S. Navy, 
Named Neptune, the new rockets will replace the fast-dis- 
appearing supply of German V-2 rockets and will offer many 
advantages not possessed by the V-2’s. 

It is said that the top speed of the Neptune will be reached 
when the rocket is carrying a pay load of one hundred pounts 
and will occur at a height of thirty-eight miles above the earths 
surface seventy-five seconds after launching. At that height an 
time the fuel supply of liquid oxygen and alcohol will be & 
hausted, but the Neptune will “coast” to a height of 235 miles 

In addition to the extreme height which will be reached, the 
Neptune is said to offer several advantages over the V-2. AF 
though weighing but 10,000 pounds empty, the Neptune can cary 
a pay load of from 100 to 1,400 pounds. The V-2 had a minimum 
pay-load factor of 1,700 pounds, which limited its range. 

The V-2 also was difficult to control in flight because it use 
carbon vanes in the exhaust stream to control the direction of 
thrust. In the Neptune, the rocket engine is mounted in gimbals 
with a control gyro dictating the reorientation of the line d 
thrust. 

Maximum height and speed in the Neptune will be reached 
when the rocket is carrying the minimum pay load. Should this 
pay load be of 500 pounds, for example, the maximum height 
to be reached will be 200 miles, and maximum speed at exhati® 
tion of fuel, 7,000 feet per second. Greater pay loads mean furthet 
reductions in speed and height. 

The Neptune will be forty-five feet long, about the same length 
as the V-2, but, will be much slimmer, being only thirty-two 
inches in diameter. The contract calls for the building of 10 full- 
sized rockets at a cost of $1,850,000, with delivery scheduled ovef 
a 3-year period. 

The Navy hopes to be able to fire the Neptune from shipboard, 
though no figures have been released to show its possible range 
when fired horizontally as a rocket weapon. 
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TWIST DRILL 
COMPANY 


1242 EAST 497m STREET 


Monroe Calculating Machine Company, Inc. | “ 1242 CAST 49re STBRET 


NEW YORK 


HOwaRre 


Branch Offices in All Principal Cities 








YOUR PORTABLE 
ELECTRICAL 
CABLES 


Your portable electrical cable will transmit 


HE? 
ONG edie 


power more efficiently, handle safer and 
last longer when equipped with MINES 
Molded Rubber Connectors and serviced 
with MINES Vulcanizers. Connectors are 
available in complete “factory built” as- 
semblies or molded to short leads for 
splicing to your own cables. 


Bodies & Hoists é Serving the world 
transport Tonks = With equipment for 


Road Machinery i rn Better Foods 


Heating 
Equipment |] @ Better Homes 


Dehydrator : 
de | 3 


Bottle Washers 


Vulcanizers are available in a variety of 
types and sizes to fit average needs and 
all standard cable diameters. Accept no 
inferior substitutes. Get the best by speci- 
fying MINES Connectors and MINES 
Vulcanizers. Write for complete details. 


rHe HEVL. co. 


4254 CLAYTON ave. 1 MINES J ST. LOUIS 10, MO. 
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Water Systems 
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GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 
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HERCULES 


—one of the largest manu- 
facturers specializing in the 
design and construction of 
‘ high-speed, heavy-duty Gaso- 
line and Diesel Engines. 

Standard Engines and Power Units from 
4 to 200 horsepower. 


HERCULES MOTORS CORPORATION 
CANTON, OHIO 38 U.S.A. 




















Here at Hoover we’re back again 





in full production of Hoover 
| Cleaners after five years of 


all-out wartime service. 






THE HOOVER COMPANY 
North Canton, Ohio 











Ordnance Glossary 


Some Explanatory Notes on the Ordnanee 
Department and Ordnance Matériel—Part Vy 








F. W. Foster Gleason 


Tuis compendium of ordnance terms has been compiled as an 
aid to the readers of ORDNANCE and to all students of armamey 
in interpreting the terminology of the literature. Begun im the 
January-February 1947 issue, the Glossary is concluded with 
this installment—TuHeE EpitTors. 


tetryl: An explosive of great strength and brisance, it is yery 
stable but too sensitive to be used in large masses; widely use; 
as a booster for other explosives. 

thermit: A commercial welding mixture (of aluminum anj 
iron oxides) widely used as filler for incendiary grenades ani 
bombs. 

trinitrotoluene (TNT): A high explosive of relatively greg 
strength and stability. 

torsion-bar suspension: A type of vehicle springing which 
utilizes the twisting (torsional) action of spring-steel bars or 
rods to which the idler wheels of a track-laying vehicle are 
suitably attached. 

tracer: A pellet of brightly burning composition placed in th 
base of a projectile to show or “trace” its flight. 

transport vehicle: A motor vehicle, armored or unarmored, 
and armed for defense (if at all), designed for the transport of 
matériel or personnel. 

traverse: Angle of horizontal movement of a weapon with- 
out moving its mount. 

trunnions: Two opposite cylindrical projections on a gun tule 
or its supporting cradle forming an axis for elevation and de 
pression. 

tube: The barrel of an artillery weapon, not including any 
component part of its mount. 

undercarriage: The base of an artillery mount upon which the 
top carriage (sleigh, cradle, etc.) recoils. 

VT fuze: The radio proximity fuze, one of the outstanding d- 
velopments in the ordnance of World War II. It is simple in 
principle’ but complex in design and manufacture. It contains a 
tiny radio set (broadcasting and receiving), together with th 
power plant thereof. It broadcasts a continuous wave which, 0 
approach to the target (plane, ship, ground, or the like), is rt 
flected back to the fuze radio and is superimposed on the out 
going wave. This sets up a beat frequency whose amplitude is 
increased as the target is neared. 

At a suitable distance, determined by the design characteristics 
of the fuze the amplitude of this doppler frequency is sufficient 
to activate the fuze and detonate the charge. (Concluded.) 


Errata.—“PETN” (in July-August 1947 issue, p. 50): delett 
“of comparatively recent development.” 

“Mark (Mk.)”—(ibidem, p. 48): “Mark” was changed 
“M” in U. S. Ordnance nomenclature in July 1925 on all new 
items. In December 1944 the U. S. Navy and British forces 
discontinued the use of Roman numerals. The Ordnance De 
partment did not modify the actual marking on Navy or British 
ammunition. 
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e@ CHAIN .. Weed Tire Chains « Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
*« e@ CABLE .. Tru-Lay Preformed Wire Rope and Cres- 
cent Non- Preformed Wire Rope 
AMERICAN CABLE DIVISION 
Acco ¢ AUTOMOTIVE & AIRCRAFT .. Cable, Controls, 
PRODUCTS 
7 







Fittings ¢ Tru-Stop Brakes for Trucks and Buses 
AUTOMOTIVE AND AIRCRAFT DIVISION 
@ CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
chines « a Machines 
NDREW C. CAMPBELL DIVISION 
e CHAIN moc. . and Trolleys 
FOR FORD CHAIN ‘BLOCK DIVISION 


INDUSTRY e@ WIRE ROPE ..lay-Set Preformed Wire Rope + 
e@ WIRE. . Welding Wire, Shaped Wire, Manvfac- 
e AUTOMATIC REGULATING VALVES 
e BOLTS AND NUTS... Lag Screws and Forgings 
In Canada.. DOMINION CHAIN COMPANY, Limited 


Nonporell Non. Preformed Wire Rope 
TRANSPORTATION AZARD WIRE ROPE DIVISION 
AGRICULTURE 
turer's Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
© CASTINGS da'ESTE DIVISION 
Steel « READING STEEL CASTING DIVISION 
THE MARYLAND BOLT AND NUT COMPANY 
@ SPRINGS . . Owen Springs and Units for Mattresses 
In England..BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 




















@ PRESSURE ences. . HELICOID GAGE DIVISION 
e AUTOMOTIVE EQUIPMENT . . for garages and 
service stations 
. MANLEY MANUFACTURING DIVISION 
A [of 04 © ] e LAWN MOWERS .. Lawn Cleaners 
a PENNSYLVANIA LAWN MOWER DIVISION 
Ce @ VALVES .. Bronze, Iron & Cast Steel 
READING-PRATT & CADY DIVISION 
Malleable Iron « AMERICAN CHAIN DIVISION 
e HOISTS AND CRANES... Wright Chain Hoists, 
Electric Hoists, Cranes 
WRIGHT MANUFACTURING DIVISION 
and Furniture 
OWEN SILENT SPRING COMPANY, Inc. 
@ HARDNESS TESTERS .. (“Rockwell”) 
WILSON MECHANICAL INSTRUMENT CO.), Inc. 


In Business 











for Your 
Safety 








KELSEY - HAYES WHEEL COMPANY 


3600 MILITARY AVENUE 
DETROIT 32, MICHIGAN 

















Automotive, Agricultural and Air- 
plane Wheels, Hubs, Drums, 
Brakes and Brake Boosters. 































General Offices 
DETROIT, MICHIGAN 








Factories 
DETROIT, MICHIGAN JACKSON, 


FRENCH & HECHT DIVISION 
Davenport, Iowa 


MICHIGAN 












SUBSIDIARY—KELSEY WHEEL COMPANY, LTD. 
Windsor, Ontario 















CLIMAX MOLYBDENUM COMPANY 


Producers of 


“CALCIUM MOLYBDATE” 
MOLYBDIC OXIDE BRIQUETTES 
FERROMOLYBDENUM 


Climax furnishes authoritative 
engineering data on molybdenum 


applications 


CLIMAX MOLYBDENUM COMPANY 


500 Fifth Avenue - New York City 
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The Anproued All-Purpose Distress Signal 





flore 


*DAYNITE T.M. Reg., Patents Applied For 


AERIAL PRODUCTS, INC., merrick, t. 1, NEW YORK 





























MANUFACTURERS—ALL TYPES STAYBOLTS 
For 
LOCOMOTIVE—STATIONARY & MARINE BOILERS 
Standard with 
WAR DEPARTMENT—CORPS OF ENGINEERS FOR YEARS 
HIGH GRADE SMALL FORGINGS 
of 
IRON—STEEL OR BRASS 


FLANNERY BOLT COMPANY 
Bridgeville, Pa. 














RUST PREVENTIVES 


THAT MEET ALL 
INDUSTRIAL NEEDS! 





Many months of study and evaluation of our 
extensive rust preventive line since war's end 
have resulted in the selection of nine Cosmo- 
line varieties to meet industry's needs for cor- 
rosion protection. 
Whether if be long-term or temporary protec- 
tion, indoors or out, thin or thick film, you can 
find your answer in this all-star team:— 
Four solvent-type, thin film, removable 
types. One non-removable, dry film. 
Four oil-type products varying in fluid- 
ity and thickness of coating, for severe 
general-purpose corrosion protection. 
A new booklet now on press describes the 
“Winning Nine,” and gives you facts to help 
select the types you need. For a free copy, 
write E. F. HOUGHTON & CO., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 


HOUGHTON’S COSMOLINE* 


*(Reg. U. S. Pat. Off. 1881) 


RUST PREVENTIVES 
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if Book Reviews 


Review Staff 





Bric. GEN. DoNALD ARMSTRONG, military historian, lecturer 
author, New York, N. Y. 

Cor. Grorce S. Brapy, consulting engineer, author, editor, Wash. 
ington, D. C. 

F. W. Foster GLEASoN, military historian, ordnance analyst 
editor, Washington, D. C. 

Lieut. Cor. CAtvin Gopparp, small-arms authority, Tokyo, 
Japan. 

Maj. MELvIN M. JOHNSON, JR., automatic arms expert, inventor 
author, Boston, Mass. 

Bric. Gen. R. H. Somers, engineer, ballistician, author, editor 
Dover, N. H. 

Cot. THomAs K. Vincent, artillerist, engineer, author, Germany, 





Weapons or Wortp War II. By Maj. Gen. G. M. Barnes, 
New York: D. Van Nostrand Company. 317 pp. $7.50. 


THE task of providing ultramodern and effective weapons for 
our armies and the United Nations in World War II was of such 
vast scope that it is difficult adequately to discuss it in a single 
volume. Yet General Barnes has succeeded very well in present- 
ing the Ordnance achievement in various research fields, in illus- 
trating the text with superb developmental and action photo- 
graphs of many different kinds of weapons, in giving their char- 
acteristics, and in outlining the highlights of their progress from 
drafting boards to global battle fronts. 

The book is divided into seven major chapters: small arms and 
small-arms ammunition; aircraft armament; ammunition; artil- 
lery; rockets and launchers; tanks, gun motor carriages, and 
motor transport; and research and materials. An introductory 
chapter describes the purpose and function of the Ordnance De- 
partment while a concluding chapter outlines Ordnance’s post- 
war plans. 

This highly interesting and informative volume on the achieve- 
ments of the Science-Industry-Ordnance team is authoritative, as 
complete as possible, handsomely illustrated, and carefully in- 
dexed. It will interest all those who designed, produced, or used 
American weapons and combat equipment in World War II- 
Joun J. O’Connor. 


Rimfire Rirteman. By Edwards Brown, Jr. Harrisburg: 

Military Service Publishing Company. 320 pp. $4. 
AFTER a careful and interested reading of this book, I find 
that it has one big drawback—the title doesn’t tell anywhere near 
enough about what's in it. It ought to be called, “Introduction to 
Shooting,” or “Invitation To Shoot—With Useful Information 
for Every Shooter from Tyro to Expert,” or some other ut 
wieldy but reasonably informative title. 

It’s obvious, on first opening it, that it is well designed. A 
book full of information that no one can find is a constant source 
of annoyance, but “Rimfire Rifleman” is a remarkable combina- 
tion of an interesting story and a well-arranged reference work. 
It achieves this result by dividing its content and devoting about 
its first third to the fictional account of one family’s introduction 
to the art of shooting. (Continued on p. 196.) 
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SPRING WASHERS 
HIPOWER—exclusive design for railway use 
KANTLINK—original design for industrial use 
alt’s first call Complete line of other types. 
r 
os RETAINING RINGS 
ecturey refreshment 
DROP FORGINGS 
, Wash. 
CAR WINDOW EQUIPMENT 
analyst, DE LUXE—sash and fixtures for railway cars and busses 
Toky, HARDWICK, HINDLE 
a RESISTORS & RHEOSTATS 
BLUE RIBBON—original design 
editor When you're doing your bit Complete line of other types. 
on any job, pause and turn to 
-~ LECTROHM 
y: refreshment right out of the 
RESISTORS & SOLDER POTS 
bottle,— ice-cold Coca-Cola. A 
ment for ice-cold Coca-Cola 
jarnes, - THE NATIONAL LOCK WASHER CO. 
50. is a little minute long enough NEWARK 5, N. J. 
(Established in 1886) 
sn for a big rest. CHICAGO MILWAUKEE 
single 
-esent-  — 
1 illus- 
photo- ss . . 
char. Explosives and blasting supplies 
; from 
= for blasting work on airports, 
artil- 
and highways, harbor channels and 
uctory 
e De- *e . 
pos demolition operations. 
hieve- 
me Significant to the West The picturesque burro—"Rocky Mountain Canary’ ‘ 
ly in of gold-camp fame—carried the pick and sluice-box of the lone prospector up unmapped stream 
* used beds in search of gold and silver, made up the pack trains which returned from the 
I]— mountains with the mined metal. The regard of the “rock hound” for bis burro is typified by the 
monument over a burro’s grave on the main street of Fairplay, Colorado, 
— About the time the burro pack-train pace with the West's expanding econ- 
oi was being supplanted by the narrow- omy, which today reaches beyond re- 
gauge railroad, a new industry came to gional boundaries, CF&I acquired a 
| find the West... steelmaking. The Colorado _— subsidiary on the Pacific coast, The 
near Fuel and Iron Corporation, by building California Wire Cloth Corporation, and 
on to the first steel plant west of Missouri in merged with Wickwire Spencer Steel 
‘ 1880 and supplying rails to be laid in the East to better serve American 
ate P O W D E R C O M , A N Y on the pioneer transcontinental industry with a nation-wide ser- 
r Ul - . routes, had a unique role in the vice combining the products and 
Wilmington 99, Delaware advancement of the nation’s facilities of the three companies 
dA : F industrial frontier . . . Keeping j +++ each famous in its own right. 
vuree ae Explosives Coated Fabrics — , on 
bina- lastin i i 
vork. 8 Supplies Activated Carbons . & the Colorado Fuel oe lron Corporation 
Product Finishes Chemicals : General Offices: Denver, Colorado 
bout WICKWIRE SPENCER STEEL DIVISION-BUFFALO 2, NEW YORK 
. CALIFORNIA WIRE CLOTH CORPORATION-—OAKLAND 6, CALIFORNIA 
ction ; - 
196.) 
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EY factors of national defense are our 


mining, manufacturing, and trans- 








portation industries. These great 





industries and their management are served 
by the specialized products of the Thomas 
A. Edison Industries in a wide range of ap- 


plications essential to national preparedness. 
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West Orange New Jersey 














| A FULLER WET MOP 
FOR EVERY MOPPING 


Simply write to... 
INDUSTRIAL DIVISION 


“7ée FULLER BRUSH @o. 


DEPT. 54A 
HARTFORD 2, CONN. 














Book Reviews 





This is a well-balanced combination of an interest-retaini 
yarn with a lot of actual first-class dope on how to shoot, 

The other two-thirds of the book consist of a relatively short 
but comprehensive treatment of well-classified subjects of gen 
eral interest to all shooters. These run all the way from a pis 
sary of terms through the rifles themselves, sights, ammunition, 
some good simple ballistics data, and actual target-shooting pep, 
ords, down to and including how to cook the game yoy have 
killed—Metvin M. JoHNSON, Jr. 


Tue New York Orpnance District 1n Wortp War [I 
By Col. Chester Mueller. New York: New York Post 
Army Ordnance Association. 243 pp. $5. 


In reading this history, those who worked in and with the New 
York Ordnance District will see their labors in perspective and, 
with pardonable pride, will relive their former associations, Jy 
addition, and even more important, future students of industria] 
preparedness will find in it an authoritative description of the 
many and varied aspects of Ordnance district operations, 

The history is divided into three parts: the first, a chronologj. 
cal story beginning with World War I; the second, a discussion 
of district functions and operations ; and the third, a compilation 
of rosters and statistics. The story closes with December 31, 1945, 

The author began his association with the district in 1925 as q 
Reserve officer and participated in its activities with distinction 
both in peace and war. In this history he has rendered another 
outstanding service to his former Ordnance associates and to the 
Nation.—Joun J. O’Connor. 


Troopsuips oF Wortp War II. By Roland W. Charles. Wash- 
ington: The Army Transportation Association. 374 pp. 
$3.25. 

THe global aspect of World War II, with U. S. troops fight- 
ing in widely separated theaters literally all over the face of the 
earth, gives this book a place among ‘the important logistical war 
records of the United States. The water transport of millions of 
trocps to far-flung overseas theaters of operations was an under- 
taking of gigantic proportions, brilliantly executed, a!though nec- 
essarily carried on during the war with the greatest possible 
secrecy. 

It is now permitted to release much information of this nature 
heretofore withheld from the public. This book contains the offi- 
cial photographs and basic descriptive data of the 358 troopships 
which comprised the mighty fleet which carried our armies over- 
seas during the war and brought them back after the armistice— 
Burton QO. Lewis. 


PracticaAL Dope oN THE .22. By F. C. Ness. Harrisburg: 

Military Service Publishing Company. 313 pp. $4. 
THE thousands of people who know the author from his many 
years of service on the technical staff of American Rifleman will 
know what to expect from his latest book. Theories and proba- 
bilities don’t interest Ness when it comes to guns; he uses only 
facts proved the hard way by himself or other reliable authorities. 

Until such a book as this is read, it is difficult to realize what 
an enormous number and variation of loads are comprised in the 
modern category of caliber .22 ammunition. Ness quite convine- 
ingly computes the number of today’s shooters in America at 
24,000,000. And this reviewer is impressed with the simple fact 
that the thousands of them who seriously experiment and work 
with these small-bore, high-speed leads and rifles are not only 
shooters, but true ordnancemen. 

Essentially, this book is a highly technical and exhaustive 
work, but so much down-to-earth experience and advice is giveu 
as well that it will bring delight to the shooter, hunter, or just 
plain gun lover. That there was too great haste made in com 
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price $3.75- To members $3.19. 





MATERIALS 


HANDBOOK 
by George S. Brady 


This is the sixth edition of Colonel 
Brady’s popular encyclopedia for 
purchasing agents, engineers, execu- 
tives, and foremen, A new feature 
of the present edition is an arrange- 
ment of physical data for the con- 
venience of procurement officials. 
Retail price $7.00. To members 
$7.00. 


HatcHer’s Noresook 

By Maj. Gen. Julian S. Hatcher 
THe INDUSTRY-ORDNANCE TEAM 

By Lieut. Gen. L. H. Campbell, Jr. 


TO Atomic Bomss 
By Ansley J. Coale 
How To Hunt AMERICAN GAME 
By Robert B. Vale 
Rimrire RIFLEMEN 
By Edwards Brown 
WALTHER PisToLs 
By W. H. B. Smith 
PracTicAL DoPE ON THE .22 
By F. C. Ness 
TroopsHips oF WorLp War II 
By Roland W. Charles 





705 Mills Building 


RECOMMENDED 


THe PropLEM OF REDUCING VULNERABILITY 


- The Ordnance Book of the Month 
-=- WAR AS I KNEW IT - - 


by General George S. Patton, Jr. 
Here at last is Patton’s own story of the war—a colorful, hard-driving book by one of the most brilliant and 
dashing leaders the American Army has ever had. The material is his own story of the war finished 
shortly before his untimely death. The book is fast-moving and as brilliant as a Patton campaign. Retail 


COMPANY COMMANDER 
by Charles B. MacDonald 


in the foreword: 

“The characters in my story are not fictional, and any similarity between them and per- 
sons living or dead is intentional—and some of them are dead . . . | am not the hero of my 
story; the heroes are the men from Companies I and G—the lead scouts, the riflemen, the 
machine gunners, the messengers, the mortarmen.” Retail price $3.00. To members $2.55. 


MEN AGAINST FIRE 
by Col. S. L. A. Marshall 


Colonel Marshall has written a con- 
cise and astounding critique of 
American leadership in World 
War II. One of his observations is 
the fact that in an ordinary fire fight 
only 15 to 20 per cent of the men 
will use their weapons—a clear loss 
of 80 per cent of American fire- 
power. His book is full of actual, 
factual material, valuable and as- 
tounding. Retail price $2.75. To 
members $2.34. 


by Colonel Chester Mueller 


ToMem ' 

Retail bers - 

$5.00 $4.25 } 

5.00 4.00 | 
2.00 1.70 | Lbeoet csteee hes saeae 
4.00 3.40 | ipa bes ekes wae ae 
4.00 3.40 : cepnbaedoaaneseeae 

2.00 1.70 
; Address ....... 

4.00 3.40 

ass 296 | “a Sonn Sete 


Please send me, postpaid, the following books :* 


*] certify that I am a member of the A.O.A. 


You won’t lay “Company Commander” down once you've started to read it, It’s the 
blunt, unadorned story of an infantryman’s experience in World War II. The author says 


WEAPONS OF 
WORLD WAR Il 
by Maj. Gen. G. M. Barnes 


This great new book is of especial 
interest to all those who designed, 
produced, or used the American 
weapons and combat equipment that 
defeated the enemy in World War 
II. A limited number of copies are 
still available to members of the 
Army Ordnance Association at a 
saving of $1.25. Order now! Retail 
price $7.50. To members only $6.25. 


THE NEW YORK ORDNANCE DISTRICT IN WORLD WAR II 


One of the basic reasons for the success of American armed forces in World War II was the decentralized Ordnance 
procurement district system. Colonel Mueller shows clearly how one of these great procurement centers operated 
under wartime pressures. The achievements of the New York Ordnance District were many and varied. Colonel 
Mueller’s fast-moving chronicle tells the inspiring story of patriotic achievements under severe handicaps. 


Retail $5.00. To members $4.50. 


ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D. C. : 


ARMY ORDNANCE ASSOCIATION 


Washington 6, D. C. 
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Manufacturers of over 360 
different products for home 
and industry 


ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 
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BETTER 
Paint Adhesion 


O CONDITION surfaces so that 
paint or other organic coating ad- 
heres tenaciously and evenly try the 


new, triple-acting Oakite CrysCoat 
Process. In one time-saving operation 
this low-cost chemical surface condi- 
tioner (1) removes light oils, grease and 
shop dirt; (2) safeguards against rust- 
ing of parts awaiting finishing; (3) 
imparts a microscopic crystalline coat- 
ing that assures tenacious grippage for 
organic finishes. 


FREE Oakite technical data give com- 
plete operating details of this low-cost 
Oakite conditioning process. In-plant 
test run gladly arranged. Write on 
letterhead TODAY! 


OAKITE PRODUCTS, INC., 14 Thames $t., NEW TORK 6, N.Y. 
Technical Representatives in Principal Cities of U. S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 


piling the volume is evidenced by its typographical €rrors, thoy ) 
these cannot hide the solid years of work behind it—F W 
GLEASON. “7 


Tue Arr Weapon, 1914-1916 (Vol. II of “Wincep Mago 
By John R. Cuneo. Harrisburg: Military Service Pybjst 
ing Company. 503 pp. $5. 

THIS is the second volume in a series being prepared by 

author. Volume I covered the period 1870-1914; this yohm 

covers the first half of World War I. 
Mr. Cuneo gives the reader background information on 

initial use of air weapons (lighter as well as heavier than aig 
in war. During the 1914 period of World War I, the reconnss 
sance value of aircraft was demonstrated, and aircraft obserys 
learned how to obtain reliable information concerning the ene. 
my when flying conditions permitted. 

The book gives information on the relationship of European you 
armies and navies to their infant air organizations. The first ug 
of aircraft weapons for destruction of other aircraft is deserih 
as is the first use of bombs by aircraft in the effort to show ¢ 
the new machines could have independent effect on the enem 
The information contained in this book is timely in that it helm 
the reader who is trying to understand the present controversia 
concerning the proper status of the Air Forces in national ¢ 
fense—PHILIP SCHWARTZ. : 


Matertats HaAnpsoox. By George S. Brady. New York 
McGraw-Hill Book Company. 831 pp. $7. 


THIS is the sixth edition of Colonel Brady’s popular encyelg 
pedia for purchasing agents, engineers, executives, and foreman £0 
It grew out of a need for a quick reference to basic data on 
kinds of industrial materials. The collection and classification 
data were then extended to cover the primary requirements ¢ 
industrial executives, designers, architects, and builders of 
chanical equipment and plant. Still later, the scope was extends 
to include the chief materials entering into international trade 

It is not the author’s intention to provide an exhaustive treatig 
on any material, as it is assumed that purchasers and design IN 
will consult producers of the materials for detailed specificatig 
A new feature of the present edition is an arrangement of b 
physical data for the convenience of procurement officials 
may want a ready reference to such technical facts as the 
expansion of metals, viscositY of liquids, etc —JoHn J. O’Conn 


Epitor’s Note.—The article “For Modern Military Tra 
by Col. C. Elford Smith, which appeared in the Sept 
October 1947 issue of OrpNANCE, has been reprinted. Ce 
may be obtained free of charge upon written request to 
Army Ordnance Association, 705 Mills Building, Wash 
ton 6, D. C. 
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